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THE EVOLUTION OF THE WEBS OF SPIDERS. 

By J. H. Comstock, Cornell University. 

ABSTRACT.* 

The making of its wonderfully regular web by an orb-weaving 
spider is a remarkable instance of specialization in habits; and 
correlated with this are equally remarkable specializations of 
structure. In the construction of their webs some spiders use 
several distinct kinds of silk, to produce which several distinct 
sets of silk glands have been evolved; and to manipulate this, 
silk elaborate spinning organs have been developed. 

The tracing of the steps by which these specializations have 
been evolved must be. in the present state of our knowledge, 
largely conjectural. We arc forced to follow the method 
commonly employed in constructing genealogical trees. We 
will look for generalized conditions and from these attempt to 
trace the evolution of those more specialized. 

A very little study by this method is sufficient to show that 
the web-making habit has not progressed in a single direct line. 
Beginning with the simplest type of web, we find that this type 
has been modified in widely different ways in the different 
families of spiders. 

Ill our search for a starting point we gain no help from a 
study of other arachnids than spiders. Silk organs are of rare 
occurrence in the other orders of the Arachnida. It is said that 
the tailless whip-scorpions carry their eggs in a sac formed of a 
dark brown transparent material containing some threads; but the 
source ol this material has not been described. It is well-known 
that the Pseudoscorpions spin silk; but the silk glands of these 

liildrcss, ai tlic annual meeting in W.isliingt'-n, I). C., Dee. 

27 , 1911 . was illusiraied Itv lantern slides made from jilmtugraphs ot the webs 
described. These phoUtgraphs are re])r(.)duced in a vulniiie nn the .Arachnida uf 
.North America. “The S])idcr Book. ' by J, H. Comstock, nnw m press. 
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creatures are in the cephalo thorax and open through the tips of 
one pair of jaws, the chelicerae, while the silk glands of spiders 
are in the abdomen and open through specialized legs at the 
opposite end of the body. Any genetic connection that there 
may be between these two sets of silk organs is too remote to 
throw any light on the particular problem before us. It is 
evident that in our study of the evolution of spider webs we are 
forced to confine our attention to the habits of spiders. 

It is probable that the production of silk by spiders was not 
primarily evolved for the making of webs for capturing prey. 
The representatives of many families do not spin w^ebs; and 
there is no reason to believe that these non-web-rnaking families 
have descended from web -making forms. It seems more 
probable that the use of silk for making webs for capturing prey 
is a secondary or tertiary adaptation. 

All spiders use silk in caring for their eggs. And it seems 
probable that this was the primary use of silk in this group 
of animals. 

With some spiders, as Pkolcus, only a little silk is used for 
this purpose, merely enough to fasten the eggs together in a 
ball; with some spiders the habit of making an elaborate egg-sac 
has been evolved; and many types of these egg-sacs exist. A 
single illustration of an elaborate egg-sac is sufficient for our 
present purpose. Glyptocraniim cornigenim makes an egg-sac, 
with a vase-shaped outer covering, and fastens it to a twig 
with bands of silk in a manner which almost suggests human 
intelligence. 

Spiders having acquired silk for the protection of their eggs 
have utilized it for other purposes, of which the making of webs 
for capturing prey is but one. and probably not the next one 
in the sequence of the different uses of this sul;)stance. 

^lany spiders that live in burrows in the ground strengthen 
the walls of their burrows by a lining of silk. Some of these, 
the well-known trap-door-spiders close the entrance to their 
nest by an elaborately constructed lid; and some build a turret 
over the entrance of their burrow. In the case of the turret 
spiders wc have, I believe, from observations made on one that 
I kept in confinement in my office for several months, species 
that build a structure to facilitate the capturing of their prey, 
the turret serving as a watch tower from which insects invading 
the region near the nest can be more easily seen. 
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A much more elaborate provision for capturing prey made 
by a burrowing spider by prolonging the lining of its tube is 
the purse- web of Aiypus. 

Another remarkable device to aid in the capture of prey is 
made by one of the Dysderida;, the species known as Ariadna 
hkolor. This spider lives in a silken tube built in the hole that 
serves as a retreat for the spider. This tube is suspended from 
a frame-work of threads, built at the entrance of the retreat, in 
such a ^vay that any disturbance of the exposed parts of the 
nest is communicated to the occupant of the tube. From the 
frame-work at the entrance of the retreat there extends a 
series of radiating lines each of which passes over two or more 
piers which keep it suspended a short distance from the face of 
the supporting object ; so that any insect walking on this object 
is sure to disturb one of these lines. The touching of one of the 
trap lines by an insect results like the touching of the spring of 
a “Jack-in-the-box/’ The spicier comes forth with amazing 
swiftness, seizes the unlucky insect, and retreats with it in- 
stantly to its lair. 

Let us pass now from this glance at unusual devices for the 
capture of prey to a study of the more common forms of spider 
webs. 

How did the web-making habit arise? What were the steps 
bv which the gap between the use of silk for the protection of 
eggs to its use in the construction of an elaborate web for the 
trapping of |)rey was bridged? With our present knowledge 
our answer can be only an hypothesis. 

The most important step I believe to have been the acquir- 
ing of the habit of spinning a drag-line, the thread which most 
sjridcrs spin wherever they go. The first drag-line may have 
been a thread which a spider was using in the construction of 
an egg-sac and b}^ which the spider found it could drop from, an 
elevated position to a lower one; from this all of the well-known 
uses of the drag-line could be evolved. 

The complete history of the development of this activity is 
not so simple, however, as this statement might indicate. For 
there has been evolved a special kind of silk for use as a drag- 
line which differs in structure from that used in making egg-sacs 
and which is secreted by a distinct set of glands. But this is 
onlv one of several differentiations that have arisen; for now at 
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least seven different kinds of silk, each adapted to a special 
purpose, are spun by spiders. 

The step from a drag-line to a web is not a great one. A 
spider spinning a thread wherever it goes would make a web if 
by chance it moved about in a limited space as in some nook in 
which it had taken up its abode. In such a web insects would 
be trapped, and thus might arise the habit of building webs for 
the purpose of trapping insects. The simpler webs made by 
spiders are irregular nets formed of the same kind of silk as that 
of which the drag-line is made. vSuch a web is made by Pholcus. 
It consists of a comparatively few threads spun without any 
regularity o[ arrangement. 

A marked step in advance of the irregular nets of Pholcus is 
illustrated by the regular webs of the sheet-web-weavers, the 
Linyphiid^e. These arc constructed of dry silk, the kind used 
for the drag-line, but they are of more or less definite form. 
That of Linyphia phrygiana is a flat sheet spun between the 
twigs of a shrub or a tree. Linyphia pusilla makes a horizontal 
platform between stems of grass and spins an irregular net 
above it to impede the flight of insects and cause them to fall 
upon the platform where they can be caught by the waiting 
spider. Linyphia margiiuita makes a filmy dome beneath 
which it waits to capture the insects that fall upon it after 
striking in their flight the irregular net spun above the dome, 
and Linyphia comnuuiis spins a bowl-shaped web with an 
irregular net above and a sheet below it. 

A type of web resembling those of the Linyphiida? in con- 
sisting largely of a sheet of silk, but diflering in having a funnel- 
shaped retreat is made by certain members of the Agelenidic of 
which the grass-sjflder, Agckna neevia is our most familiar 
example. A similar web is made in the basement of buildings 
and in other secluded places by Tcgenariii, 

All of these webs of which illustrations have been shown 
so far are made of the same kind of silk as that uscil for the 
drag-line. Their function is to impede the flight of insects 
giving the waiting spider time to capture them. 

In the course of the evolution of the web-building habit 
there has l)ecn dcvelo])ed in many families of s])iders organs for 
])ro(lucing a second kind of silk, which being of a viscid nature 
fitted to hold fast the entangled insect. Tlic nature of this 
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viscid silk differs greatly in the different families producing it; 
and several types of it will be discussed before 1 close. 

Among the spiders that spin a simple web are the members 
of the Theridiidte of which the common domestic spider, 
Theridion tepidarionm, is a familiar example. The webs of 
this spider abound in the corners of neglected rooms, and are 
nearly as simple as those of Pholcus. They probably represent 
a slight elaboration of the primitive type. 

In the family Theridiida? is found the simplest form of viscid 
silk, this is merely a viscid liquid which is flung over the entan- 
gled prey. But although the silk itself is simple, correlated 
with its production there has been developed a specialized 
organ fitted for flinging the silk. This consists of a comb on 
the tarsus of the fourth legs. 

The presence of this comb is a distinctive family character- 
istic. And the silk is produced by a set of glands, the lobed 
silk-glands, which have been found only in this family. The 
Theridiidac, therefore, judged by their biological features and 
the correlated anatomical structures represent the tip of a 
distinct line of specialization. 

In the other families of spiders that make use of viscid silk, 
there is produced a thread or a band that is viscid, and which 
forms a part of the weln 

The webs in the construction of which two kinds of silk are 
used vary greatly in complexity of structure; and in different 
families the direction of specialization has been very different. 

Two quite different lines of specialization can be recognized. 
In one group of families the foundation of the web, the part 
made of dry silk, is comparatively generalized in structure, 
while there has been evolved a highly specialized band for 
supporting the viscid silk. In another group of families the 
foundation of the web is verv regular in form, that is to say, 
highly specialized, while the structure of the viscid silk has 
remained comparatively simple. 

The first of these turn lines of specialization, that in which 
the foundation of the web remains simple while the viscid silk 
becomes complex is found in a group of families known as the 
Cribellatae. These are so called because they possess in addi- 
tion to the silk glands possessed by other spiders a large number 
of small silk glands which open through a sieve-like plate, the 
cribellum. situated in front of the spinnerets. These glands 
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are supposed to secrete the viscid silk. Correlated witli the 
presence of a cri helium is the presence of a comb of bristles on 
the metatarsus of the hind legs for manipulating this silk. . 

It should be noted in this connection that viscid silk is 
produced by at least three different sets of glands in different 
families of spiders. By the lobed glands in the Theridiidae, as 
already described; by the cribellum glands in the Cribellatae; 
and in the orb-weavers to be described later it is obviously 
produced by some other glands, as these spiders possess neither 
the lobed glands nor the cribellum glands. Apparently this 
very useful product has arisen independently at least three 
times within the order Arancida. 

The viscid silk of the Cribellata: is a band-like structure 
whose form is partly determined by the combing action of the 
calainistrum. I have, therefore, termed it the hackled band. 

The hackled band of one of the Dictynidne, that of Amauro- . 
bins may be taken as an example. This band consists of two 
parts; first, a supporting structure, which may be termed the 
warp: and second the viscid silk, which may be termed the woof. 

'The warp consists of four elastic threads, two of which are 
straight and two are curled. The woof is a narrow sheet of 
viscid silk, the edges of which arc undulating. It is probable 
that each undulation was produced by a stroke of the cribellum. 

While it is probable that the viscid silk, is spun from the 
cribellum glands, the threads constituting the wmrp are doulnless 
spun from spinning tubes situated on the spinnerets. 

Turning to the webs of the spiders that spin a hackled band, 
wc find great differences in the extent to which this band is 
used and also in the nature of the web of which it forms a part. 
It is easy to arrange these webs in a series which suggests a 
possible com sc of their evolution. 

In the Dictynida? is to be found the simpler types in this 
series. Here the foundation of the web is irregular, its form 
depending very largely upon the situation in which it is built. 
The following will serve as examples: 

Dictyna foliacea spins an irregular web of dry silk across the 
concavity of a leaf; and mingled with the dry threads arc 
strands of viscid silk that have no regularity of arrangement. 

Dictyna volucripes spins an irregular web of dry silk upon 
the stems of herbaceous plants; and upon this foundation 
stretches its hackled band in comparatively regular ladder-like 
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frets. In the webs of this species, the larger part of the web is 
made of dry silk. While the hackled band is doubtless the most 
efficient factor in the capture of insects, it is still a subordinate 
part of the web. 

In the webs of Dictyna sublata the utilization of the hackled 
band is carried much farther. Here only so much dry silk is 
used as is necessary to support an elaborate lace-like sheet of 
viscid silk. This represents the quantitative extreme in the 
use of viscid silk. 

A somewhat similar condition exists in the webs of a species 
of Amaurobins which spins its webs on cliffs. 

In the webs of Hypodiilus thoreIJii is found the same type 
of hackled band as in the webs of the Dictynida?. I have been 
able to find no differences between the hackled bands of this 
spider and that of Amaiirobiiis. But the web of Ilypochilus is 
of regular form being lamp-shade shaped. 

It is a remarkable fact that this spider which has retained 
the most generalized condition of its respiratory organs of all 
true spiders, being four lunged like the Tarantulas, should 
have attained the making of a regular web. 

While the hackled bands of Amaurobins and Ilypochilus 
are remarkable structures they lack much of representing the 
extreme of specialization in this direction. To see this we must 
examine the web of Filistaia. a c'ery common house spider in the 
South. Here the hackled band is comjjosed of four distinct 
kinds of silk. But the web itself is more simple than that of 
Ilypochilus. 

Let us turn our attention now to the second of the principal 
lines of specialization of webs, that in which the attention of the 
spiders, to speak figuratively, has been devoted to perfecting 
the foundation of the web, while the \’iscid silk has remained 
comparatively simple. The culmination of this line is reached 
in the webs of the orb- weaving spiders. 

There are two families of orb -weaving spiders, the LToboridac 
and the Argiopidte. In the more typical webs of each of these 
fantilies the most striking feature is the presence of a central, 
mote or less orbicular part in which the frame-work of the web 
consists of radiating lines, which in the completed web support 
the viscid silk. The regular spacing of these radii gives the 
maximum of stability to the web with the minimum use of 
material. Most of the webs already described are built against 
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firm supports. The orb-weavers stretch their webs in mid-air 
between distant supports. Webs so exposed must be replaced 
frequently in part at least. It is important therefore that there 
should be an economical use of the dry silk. 

It is only the orbicular part of the web that is renewed at 
frequent intervals. The outer foundation lines are a permanent 
investment and are carefully saved. 

In the two families of orb -weavers the same type of founda- 
tion has been attained. The web of Ulohorns, so far as its 
foundation is concerned, closely resembles an argiopid web; but 
the nature of the viscid silk is very different. The Uloborids 
possess a cribelluni and calamistrum and spin a true hackled 
band. This, however, is of a comparatively generalized type, 
the warp consisting of only two straight, elastic threads. The 
viscid silk is evidently less fluid than that of other families and 
consequently retains the form given it by the combing strokes 
of the calamistrum, that is a regular series of overlapping lobes. 

A remarkable variation of the uloborid type of web is the 
triangular web of Uyptiotes, which consists of only a sector 
of a web. 

Passing to the webs of the Argiopidae, we find in the different 
subfamilies striking variations in the details of the structure of 
the orb, only a few of which can be mentioned here. But first 
let us examine the viscid thread. 

In these webs where is found the most highly specialized 
fra me- work of dry silk, there is found the simplest type of viscid 
thread. This consists of a double thread of elastic silk, upon 
which is poured the viscid silk. This viscid silk, is fluid, and 
almost immediately the surface tension of this fluid causes it to 
collect in drops, which are distributed along the elastic support 
in a very regular manner. 

The simplest known orb-web is that of Theridiosoma, one 
of the Argiopiche, This has few radii and no hub; it is used, 
however, in a peculiar way, described long ago by J>. McCook. 

Before examining more ])erfect argiopid webs, I wish to 
review briefly the steps in the building of an orb-web. These 
are so well-known that it is only necessary to enumerate them 
without a detailed description. First the outer frame-work is 
made; this is a permanent part of the web. In the open space 
surrounded by this frame- work the radii arc then stretched. 
Upon the radii in the vicinity of the point where they converge 
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is built the hub of the web, the nature of which varies greatly 
in the webs of different divisions of the family. Extending 
from the hub a spiral line is spun upon the radii the turns of 
which are a considerable distance apart. As the function of 
this line is merely to hold the radii in place during the later 
stages of the web building, I have designated it the spiral guy 
line. This, like all portions of the web made up to this point is 
composed of dry silk. After the radii have been firmly stayed 
by the spiral guy line, the spider beginning at the outer edge of 
the orb and adds the loops and turns of the viscid line, destroy- 
ing the spiral guy line as it progresses. 

Frequently the remains of the spiral guy line can be seen as 
a series of regularly spaced dots on the radii of completed webs. 

Great differences exist in the different webs of orb-weavers 
as to the relative amount of dry and viscid silk, one extreme 
is illustrated by the web of Metepeira; the other, by the web 
of Cyclosa. 

In the wobs of most orb- weavers, the entire orb is replaced 
frequently, only the outer foundation lines being a permanent 
investment. The spiral guy line is destroyed during the build- 
ing of the web, the radii and viscid line are sacrificed when it is 
necessary to renew the orb. 

But in the webs of NepliUa we find that the web is so con- 
structed that it is only necessary to renew the viscid line as it 
becomes injured or dry. 

Here is attained the extreme of economy in the use of the 
dry silk, although the first investment is somewhat greater 
than in ordinary orb-webs. The orbicular part of an ordinary 
orb-web may be compared to a shack built for a day; the orb 
of Nephila, to a permanent structure built to stand during the 
life time of the occupant. 

This difference is brought about by radical differences in 
the style of architecture. In the orb of Sephila the radii arc 
forked, which results in the outer part of the orb being as firm 
as the Central portion. The spiral guy line is attached to each 
radius lengthwise for a short distance; as this guy line is pulled 
taut it draws the radius out of its direct course; the course of 
each radius is, therefore, zigzag. The viscid line is looped 
back and forth between the turns of the guy line, and gives the 
'web a banded appearance. When the web is repaired only the 
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old viscid line is removed, the radii and the guy line remaining 
intact. 

An old female Nephila which I watched for a number of 
days at Miami, Florida, carried her economy in the use of silk 
a step farther. This individual removed the viscid thread of 
only one half of the web each night, repairing alternate halves 
on alternate nights. 

During the period that this spider was under observation 
there was a very severe storm, five inches of rain falling in the 
course of a few hours. When the web was visited on the follow- 
ing morning it was found that it had been repaired throughout. 

The steps in the perfecting of the wmbs of spiders briefly 
sketched in the preceding pages can be indicated in a tabular 
form as follows; 


WKHS OF SFIDKRS. 


A. WVl.t.s made l)y spiders that use only dry silk. 

Ik Irregular webs Pholcidae 

ilB. Regular webs. 

C. The slieet webs Linyphiidae 

CC. Tile funnel- wel IS Agelenidas 

l\. tVebs made by sytiders tlial use both dr\' and viscid silk. 

B. Wells consisting only of dry silk; the viscid silk lieing flung 

Ujion the ])rey Theridiidae 

BB. Wel)s ecinsisimg of both dry and viscid silk, 


C. Webs consisting of a (ajnijiartitively generalized foundation 
of dry silk and a highly .specialized band supporting the 
■'.'iscid silk. 

D, Wurp (»f hackled liand consisting of two straight 
and twoeurle<l tlireads. 

E. Foimdalion of well irregular .DictynLdae 

lilE, F(/unilatioii of web regular Hypochilidae 

DI). War]> of hackled band consisting of four curled 

tiireads and a sujiporting cord Filistatidae 

CC. W<.‘b,v eonsi>ting of a highly specialized foundation and ti 
(.'om}'arati\ ely generalized viscid thread or liand. 

1). Webs containing a hackled band Uloboridae 

];l). Viscid silk not hackled Argiopid^ 

E. Radii and sjdral guv line leinjiorary 

Most orb-weavers 

EE. R:ulii ami spiral guy bne i>ermancnt Nephila 



NOTES ON THE EASTERN SPECIES OF CERCERIS. 
(HYM. PHILANTHID^O 

By Xathan Banks, 


The species of Cerceris are among ihe prettiest of our ento- 
mophilous wasps; usually black, with l^ands and spots of yellow, 
of the general appearance of many species of Crabro, Thev 
are most tibundanl on flowers in July, some occur in June, and 
others as late as October. They are not especially shy, so are 
readily taken in the net. 

The sexes are easily distinguished as the male shows seven 
abdominal segments, while the female has apparently bur six. 
In the male at each side of the clypeal margin is a scries of hairs 
set close together, forming a hair-lobe. In the females of many 
species the upper part of the clypeus is elevated into various 
shapes, according to the species. In the female the ])ygidial 
area is rather dull, and slightly transversely wrinkled or rugose, 
with few hairs, while in the male this area is strongly punctate, 
and hairy. 

The characters of value for the distinction and identifica- 
tion of species are the coloration, the punctuation, the breadth 
of the face, shape of clypeal lorocess in the female, of the clypeal 
margin and hair-lobes in the male, the length of the second 
joint of flagellum, and shape of the last joint, the distance of 
ocelli apart, the sculpture of the triangular area or enclosure at 
the base of the metanotum, the shape of the basal segment of 
abdomen, and the pygidial area at tip of body. In a few forms 
there is a tooth or ridge on each side of mesosternum. The 
number and spacing of the spines on the hind tibiae is variable, 
but sometimes useful. 

The color markings, as in other insects, are more or less 
variable; the spots on the metanotum are especially unstable, 
while the color of the hind femora is much more constant. All 
(except one) species have yellow sjjols or a band on the prono- 
tum, and with one exception there is a yello\N' band on the second 
abdominal segment ; the race of the male is wholly yellow. The 
color of the stigma of wings is quite constant, and of consider- 
able systematic value. 

The sculpture of the enclosure on metanotum is of great 
value, but there is some variation observable when one examines 
a scries of one species; however, a considerable difference in 

n 
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this sculpture seems to be of specific value. It is not always 
exactly alike in the sexes of a species. 

In the tables I have used the coloration as far as possible, 
not because it is the most important, but because it is easily 
observable; and the more essential characters are described, or 
have been described by others. 

Most of our species were described many years ago by Mr. 
Cresson; Packard treated them very briefly in his “Fossorial 
Hymenoptera’' ; a few new species have been added by others 
since, but no synoptic table of the Eastern species. Viereck 
and Cockerell tabulated the New Mexico species, and Swenk 
those of Nebraska, Schletterer has revised the European 
forms, and there are various other tables of local faunae. 

Alany other species occur in the Eastern States, and I hope 
this table will serve to interest others in their collection. 

Through the kindness of Dr. Skinner, I have examined the 
Cresson types in the American Entomological Society at 
Philadelphia, and wherever I did not already possess the species 

1 have inserted it in the table according to the specimen in the 
Cresson collection bearing the label, which specimen I consider 
the type. 

A few other species have been described from the Eastern 
States, principally by Smith, from Florida, and Georgia; his 
C. rufopicta is probably a good species allied to C. riifinoda, but 
much larger. Saussure has described two from Texas which 
are unknown to me. 

MALES. 

1. Hind femora jiale on base, with a large black spot near apex; rarely spot on 

sculcllum. post-scutellum yellow 11) 

Hind Icrnora, most!}’ dark, mostly pale, or dark on base 2 

2. Sciitellum not spotted, but ])usr-seutelluTrt yellow; large species; enelo.sure 

nor tra.nsverstdy rugose 3 

Scntclhim marked 'with yellow o 

2 Wings black; a large lateral spot int each side of face; scape of antenmc l)lack; 

hind femora and stigma also lilack. . fumipennis 

Wings sul)-hyaline; face all yellow; scape of antenna' yellow beneath; hind 

femora mostly yellowish; stigma yellow 4 

4. Band on secoml segment (4 abdomen not emarginale, legs tl and III wholly 

yellow; no tuft of golden hair on last segment gnara 

Band on second segment of abdomen emarginale in front, femora 11 and III 
black on base; apical segment witli tuft of dense golden pubescence each 

side, basal joint of hind tarsus eimveil Venator 

0 . Enclostirc irregularly, transversely rugose: sligrna blackish; hind femora 

mostly black; small, coarsely ])unctaie species 0 

Vlnclosure more or less smooth, or l(mgitudmally striate S) 

(i. Basal segment of abdomen mostly reddish 7 

Basal segment black, sometimes with a ,sj)Ol or han<l of yellow S 

Band on second segment (.if alidomcn not emarginale rufinoda 

Band on second segment emarginale in front blakei 



1912 ) 


Eastern Species of Cerceris 


Face wholly yellow finitima 

Face with a large black spot each side between clypeus and base of the 

mandibles finitima nigroris 

A yellow band or spots on the vertex; scutellum, post-scut el him, and the 
metanotum with yellow; legs almost wholly yellow; enclosure mostly 

smooth 10 

No spots nor band on the vertex 11 

First segincin mostly yelloi^-, second segment yellow on base; vertex with a 
band; antenna; short; hair-lobes on clypeus very broad, not their breadth 

apart, clypeus tnincate in front morata 

First segment mostly black, secxind segment with yellow band on apical half; 
antennm normal; hair-lobes of elyjicus very narrow, about twice their 

breadth apart, clypeus produced in middle below zelica 

No band on the second segment of abdomen, winch is wholly black; a banil 

on first segment: no marks on postscutellum insolita 

A band of yellow on second segment 12 

A tooth or ridge each side on mesoternum; antenna' situated high above 

clypeus. the last joint thick; bands on abdomen sul)C(iual in width Kl 

Neither tooth nor ridge <3n mesosternum 15 

Spine pointed downward, rather sU'nder; no metaiiotal stripes, liincl femora 

black compar 

Spine direcTetl backward, rather th(' lip of a raised ridge 14 

No naeianotal stripes; hind femora with two Idaek stnjtes jucunda 

Metanotal slriites present, hind femora mostly yellowish, .jucunda Carolina 

Hind femora black, except at tips lii 

Hind femora pale, except at base., 17 

Post-sculcllum yellow, enclosed area partly yellow; abdomen mostly reddish; 

stripes on mcitmotum: bc:id reddish: large species ampla 

Post'scutellum black; antenna' situated high above tlypeus; stigma dark; 

small co:irsely punctate species kermicotti 

Scutellum and also iiost-scutellum spotted; last joint ()f anlennte thick, barely 

longer than [in-ceding joint. IS 

Post-seulellum hdaek; stigma yellowish: elviieus roundedly iirmhicf'd below, 
terminal joint of tmlenna' longer '.lian jirceetliug, and eoiicavi' within at 

tip robertsoni 

Stigma dark; venter black; no band on liastd segment; elyjicus acutely pro- 
duced below in the mid<lle. . . compacta 

Stigma yellowish: venter ferruginous; first segnieiil (.)f abdomen etflcii reddish. 

mimica 

Enclosure irrcgularlv transversely rugose, or oblicpicly stnalc <m sides, 

clypeus convex below in middle clymene 

Enclosure more or less smooth or longitudinally siriate 20 

Enclosure liroail, nearly wholly smooth; lateral s|,)ols on first segment of 

abdomen 21 

Enclosure more or less jdainly sinaie 22 

Clypeus swollen out transversely above middle fasciola 

Clyiicns evenly, faintly convex alaope 

Clypeus Hal, hiroadly truncate in front, with a transverse depression liefore 
ti]>; face only slightly hairy; first segment '.>f tibdomen with spots: enclosure 
finely stritUe; last ventral segment only slightly em.arginate at tip.deserta 

Clypeus convex, rather rounded Iteiow, no transverse impression 25 

Enclosun with prominent median groove, first segment of abdomen mueb 

broader than long, unspotted, body rather finely punctate chryssipe 

Encl'isure without jircsnincnt median groove; first segment of abipimen 

hardly broatler than long 24 

Rarely spots on first segment: eiielo.sure striate all over, last ventral plate 

furcate at lip 25 

Spots on first segment; enclosure striate only on sides; venter stjoitcd. 

prominens 

Spots on first segment; ornaments wliite; enelo.surt- striate all over; venter 
with large spots or iiands nigrescens 
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1 . 

2 

3. 

4. 


0 . 


1 ). 

10 . 

11 . 

12 . 

13. 

14. 


IG. 


17 . 


Enclosure finely evenly striate; abdomen very slender, first segment narrow; 

usually but four or five teeth, above on bind tibia imitatoria 

Enclosure more coarsely striate; abdomen broader, more coarsely punctate; 
six to eight teeth above on hihd tibia clypeata 


FEMALES. 


Clypeus with an elevation or process with a free apical edge 2 

Clypeus without .such elevation, although n^re or less swollen 29 

The clypeal process erect, and as long as broad 3 

The clypeal process broader than long or not erect 7 

Xo yellow mark on first abdominal segment, and that on second not emar- 

gmate in front; enclosure longitudinally striate clypeata 

Some yellow on first abdominal segnient 4 

Pronotum red all across, yellow on scutclluni and post-scutellum, abdominal 

segments broadly yellow, enclosure striate all over morata 

Pronotum black, with yellow spots, scutellum not marked with yellow 5 

Band on second nbdoniinal segnient not emarginate in front; enclosure finely 

striate and only on the sides gnara 

Band on second alidominal segment strongly emarginate in front 6 

All femora Idackish; no mctanotal spots; segments beyond second hardly 
marked; basal joint of antennae black: enclosure mostly smooth. .. .alaope 
Only fore femora partly blackish; spots on metanotuin; all segments (except 
fiVst) plainly banded; scape of antcnnai yellowish; enclosure mostly striate. 

pTominens 

First, and often second, abdominal segments mostly reddish S 

First abdominal segment black 13 


Enclosure transversely irregularly 

stigma dark brown... 

Enclosure smooth, or jiunclate on si 

stigma yellow 

Black l)eneath clypeal process; 

Yellow beneath clyiie.il process: 

reddish 

Clypeal process very broad, liroa 

Clypeal process not so 

Lateral .angles of clypeal process m 

base; wings dark 

Lateral angles of clyj)eal process hij 
Cly])eal process truncate in fnuU 
Clvpeal ]Woecss convex in front, a to: 

especially hairy 

Clypeal process acute: vertex all re 


early all re<h enc-lostire smooth 

yellow 

Vertex .and pnmrdum not all rc'd. , . . 
From the tip of Ciyj,*e.al proce.ss. wi 
lami'lla. usually divided in itiid.d.le 

Xo siK'h lamelht present 

These lanadke or jdaies very small 
which IS low; spots on scutellum. 1: 
broad, not emarginate; enclosure 

the sides 

Lamelhe reach almo'^i whollv across 


igosd; small species, Itead mostlv black: 

' 9 

Ics; head mostlv reddish; large species; 

■ ; 10 

ond segment and metanotum ljlaek,.blakei 
second segment and metaiiolum partly 

irene 

V and deeplv concave in front 11 

' 12 

ot much elevated; abdomen pale only on 

bicornuta 

lomc'ii pale; wings i)aler, .frontata 

a- very hairy mimica 

til ()n eaeli side at its base: face not 

ampla 

1, prtmfjtum red across; metanotum 


h, all ; 
fai'e 


ieli is 


rcely ])unetate on sides; stigma 

firma 

14 

t much elevate bangs a thin 

lb 

17 

not lialf tile wirltii of elyjieal process. 
:iHd on second abdominal st'gment very 
smoi>th in middle, Jaintly striate on 

robertsoni 

►f cl y [.leal proci'ss Ifi 


die ti)) 


Clypeal lamella not emarginate in middle; sptUs on scutellum, none on post* 
scutellum: hind femora more or h-ss lilaekisli; enclosure mostly smooth. 

mandlbularis 

Clypeal lanulla emarginate in middle, practically dividt'd; scutellum and 
post-seutellum bcAh markeil with yellow, hind Umiora (as well as in(.>st of 

others) yellowish; enclosure strongly rugose compacta 

Scutellum marked with yellow; usually a mark on first abdominal segment. 13 
Post-seutelluiri only with yellow 21 
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18 . 

19 . 

20 . 

21 . 

22 . 

23. 

21 . 

25. 

26. 

27 . 

2S. 

20 . 

30. 

31. 

32. 

33. 

34. 


Metanotum with yellow stripes; hind {emora all reddish yellow, spot on 
clypcus each side at base of mandibles; clypeal process su])-eonic; enclosure 

smooth ill .middle, punetate on sides zelica 

No metaiiotal stripes; hind femora blackish 19 

Narrow bands on all segments; clypeal process small; enclosure smooth in 

in middle ,.,,compar 

All segments not banded, clypeal pr<.)cess plainly truncate in front 20 

Very coarsely punetate; no yellow on interantcnnal ridge, band on fourth 
abdominal segment, small species, a small tooth or ridge on mesosternum 

eaeh side Kennicotti 

Enclosure strongly transversely, irregularly rugose; basal segment of 

abdomen not spotted 22 

Enclosure smooth in part, or longitudinally striate 23 

Clypeal process twice as broad as long, yellow beneath, stigma brownish. 

halone 

Clypeal process nearly as long as broad, black beneath; stigma yellowish. 

clymene 

Basal abdominal segment not spotted clypeal process nearly square; stigma 


yellowish; enclosure coarsely striate chryssipe 

Basal segment spotted 24 

Spot at base of mandibles, ususally also on metanotum 25 

No spot at base of mandibles, clypeal process not or but little narrowed in 
front 27 


Marks white; enclosure striate all over; clypeal process eniarginate in front. 

nigrescens 

^b^rks yellow; enclosure mostly .smooth or clypeal process narrowed in front 

and not emarginate 26 

Clypeal process narrowed in front and almost rounded below’; enclosure 

finely striate, excejit at tip, hind femora yellowish psamathe 

Clypeal process broad, emarginate in front, enclosure almost wholly smooth, 
hind femora blaC'k .at tijis fasciola 


Angles of clypeal procavss very sharply ])rodiK:ed; enclosure strongly striate; 

spots on first alxlonfinal segment etmnaie dentifrons 

Clypeal process only slightly {'m.arginate in from 28 

Enclosure large, mostly smooth; no met.anotal marks; stigma yellowish: 

clypeal process not emargin.'itc deserta 

Enclosure finely striate; stigma brownish: cly]>eal process cmargin.ate in 

front; scape of antenna) black arelate 

Wings wdiolly black; face with three iransxerse pale sitols, post-seutellum 
yellow, scutellum unmarked, btuid only on second abdominal segment, 

enclosure broad and smooth fumipennis 

Wings not wdiolly black 30 

Second segment of abdomen unmarked insolita 

Second segment of abdomen banded 31 

imcln.sure transversely rugose; stigma dark linawn; sjiots on scutellum and 

band on post-scutellum yellow; small, coar.sely jiiinelate species 32 

Enclosure smooth in part or longitudintilly .striate; stigma yellowish; first 

segment of abdomen with a band. 34 

First segment of abdomen red; band or si.a'ond segment usually not emar- 
ginatc in front 33 


First segment of abdomen black, u.sually with yellow mark; band on second 


segment usually em;irgin.'itc in front finitima 

Metanotum black rufinoda 


Met.motum reddish (except enclosure) rufinoda crucis 

Scutellum, but not post-scutellura yellow; elypeus all yellow; band on basal 
segment of abdomen; hind femora blackish; enclosure punctate on sides. 

catawba 


Post-scutellum, but not scutellum, yellow; ytdlow spot on elypeus; basal seg- 
ment of abdomen spotted; hind femora yellowish, enclosure mostly smooth 

fulvipediculata 
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Cerceris ampla n. sp. 

9 Reddish; face yellow; tips of mandibles black; vertex reddish, 
two elongate yellow spots, and a long yellow patch behind the eyes; 
antennje rufous on basal half, rest black; large spots on pronotum, 
tegiite, about five large spots on pleurae; scutellum and post-scutellum, 
metanotum on sides, and the enclosure, yellow; first segment of abdo- 
men mostly yellow, others with apical yellow bands, very broad on sides 
of second segment, fourth, fifth, and sixth segments mostly black; 
venter red on base, black beyond, apical segments with broad apical 
band of short tawny hairs; legs mostly yellow and rufous, hind femora 
black behind, and a spot on the middle tibia\ Wings fuscous on 
anterior half, stigma yellowish. Body coarsely, confiuently punctured. 
Clypeal process prominent, apex rounded, (as figured) a lateral process 
on each side-lobe, not erect, and seen from the side as broad at tip as at 
base; lower edge of clypeus with two teeth near the middle; ocellar 
triangle very low. rather forming a curved line; enclosure swollen, 
broad, smooth in the middle, punctate on the sides; first segment of 
abdomen with nearly parallel sides, hardly one-half as ^vidc as the 
second segment; ]^ygidia1 area about twice as long as broad, the sides 
nearly parallel, but a little bowed outward near base. 

The male is colored similar to the female, but more black, especially 
on the thorax, the metanotum mostly black, side stripes yellow, and a 
spot on the enclosure, front and middle femora above and hind femora 
mostlv black, tibia black on apical half. Middle joints of antcnnic very 
short, last two joints ver>' long subequal, the last curved, but not 
tapering: the hair-lolies scarcely more than breadth apart; pygidial area 
scarcely as long as broad, the apex undulate. 

Length 9 22 mm,. c? IS mm. 

From Fedor, Lee County, Texas, (Birkmann) Mr. Rohwer 
had given this name, but has not published a description. It 
is related to hehes Cam., bideutata Say, and macrosticta Vier. ik. 
CklL. but dilTers in several points from each of them. 

Cerceris bicomuta Cucrin. 

From Southern Pines, N. Car. The pygidial area of the 
female is two and one-half times as long as broad, and very 
much narrowed near base. It is allied to C. jrontata by shape 
of the clypeal process. 


Cerceris frontata Say. 

This is a Western species, but was described fron “Arkan- 
sas”; I have it from Palmerloe. Arizona. Tht^ pygidial area of 
female is of the same shaite as in C. ampin. The radius of the 
wing is black until a little Iiefore the stigma, other veins yel- 
lowish. 
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Cerceris fumipennis Say. 

From Washington, D. C., Falls Church, Va., and Fedor, 
Texas. The pygidial area of tire female is about two and adialf 
times longer than broad, broadest near base, and much nar- 
rowed to the tip. In male this area is more than twice as long 
as broad, the sides nearly parallel, and as broad at tip as any- 
where. The hair-lobes are nearly one and a-half times their 
breadth apart; the last joint of antennae is as long as preceding, 
slightly tapering and somewhat curved. 

Cerceris mandibularis Patton. 

From Washington, D. C., and Falls Church, Va., in June. 
It is allied to C. compacla by structures of clypcus; the enclosure 
is very broad and smooth; the pygidial area two and one-half 
times longer than broad, tip about one-half as broad as in 
middle, the sides strongly curved, the base very narrow. 

Cerceris robertsoni Fox. 

From Falls Church, Va., and Southern Pines, N. Car., in 
June and July. The pygidial area of the female is about two 
and a-half times longer than broad, broadest near base, about 
one-half as broad at the rounded tip, the sides curved. In the 
male it is about twice as long as broad, and plainly narrower at 
tip than elsewhere; the last joint of antennae is as long as the 
penultimate, a little curved, but not concave behind; the hair- 
lobes arc fully three times their breadth apart; the clypeus 
very hairy. 

Cerceris compacta Cress. 

This is the most common species in Virginia, and occurs 
from June to September; also from Southern Pines, N. Car,, 
and Lee County, Texas. The pygidial area of female is nearly 
twice as long as broad, broadest near base, narrow at tip, the 
upper part of sides strongly curved. In the male this area is 
hardly one and a-half times longer than broad, broadest at 
base; the last joint of antenna} is barely longer than the preced- 
ing, tapering, but not concave behind. The hair-lobes are fully 
twice their breadth apart, the lower part (in fact all) of face is 
very hairy; in both sexes the ^stigma is plainly darker than the 
cell beyond it. In the female the front tarsi are broader and 
more flattened than in any other species. Cameron’s figure 
shows that C. mexicana is perhaps the same species. 
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Cercetis chryssipe n. sp. 

9 Similar in most respects to C. clypeata, but the clypcal process is 
broader than long, the abdomen is rather broader and the punctuation 
less coarse; the enclosure is raised in middle with a median furrow, and 
very coarsely striate on sides. 

cf* The male is similar to C. clypeata in markings and clypeus, but 
has tlic abdomen very much broader, and with finer punctuation; the 
enclosure more coarsely striate than in C. clypeata. 

From Falls Church, Va., in July, on Cicuta, 

Cerceris dentifrons Cress. 

The type from Illinois has the clypeal process broad, and 
the lateral angles are very strongly produced; more so than in 
any other species seen from the Eastern States. 

Cerceris clypeata Dahlbom. 

From Ithaca, N. Y.. and Falls Church, and Glencarlyn, Va., 
in June and July. The pygidial area of the female is more than 
twice as long as broad, the sides sub-parallel, and the tip only a 
little narrower than the base; in the male this area is scarcely 
one and a-half times as long as broad, with broad, truncate tip; 
the hair-lobes are fully twice their breadth apart, I have 
restricted this species more than Cresson or Packard, with a 
definite clypeal process. 

Cerceris deserta Say. 

From Sea Cliff, X. Y., and Falls Church and Glencarlyn. Va., 
in June, July and September; the September specimens are all 
males. The pygidial area of female is two and a-half times 
longer than broad, the sides nearly parallel, and the tip hardly 
narrowed. In male this area is a little over twice as long as 
broad, sides parallel; the hair-lobes are very small, fully three 
times their breadth apart. 

Cerceris arelate n. s]). 

? Black: mandibles all black, barely a trace of pale near base: a 
spot on dy]jeal process, a large s].)ot (‘ach side on lace, teguke, post- 
scutellum, two s])ots on l)asal segmcait (nearl\' connected), narrow, 
emarginaie bands on other segments, yellow; legs yellow, front and 
middle femora black, hind femora lilaek on liase, inner ti)) of bind 
tibia, and most of hind tarsi blackish; tlagcllum somewhat yellow at 
base beneath; scajK-, interantennal earina, and ])ronoluin lilaek, venter 
also Viiack, uns])otted; wings fumose, darker on costal a])cx. stigma 
\-e)]owisl‘). Ch'iJcal ]irocess moderatoK' eku'alc, much liroader than 
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long, seen from in front the edge is concave; lateral ocelli as near to 
eyes as to each other; enclosure large, striate, the lateral striie rather 
oblique; abdomen not very broad, basal segment more than one-half 
width of second segment ; pygidial area about two and one-fourth times 
longer than broad, nearly twice as broad at base as at tip, but the sides 
are nearly -straight; body moderately punctate. 

Length 10 mm. 

From Great Falls, Va., 20 June. By black pronotum, and 
scape it is quite distinct from allies, and omitting these it will 
not fit any other form. 

Cerceris morata Cress. 

Males from Fedor, Lee County, Texas, (Birkmann). The 
pygidial area is about one and a-half times longer than broad, 
broad at base, and fully ttvicc as broad in middle as at the nar- 
row tip. The last joint of antenna is longer than the penulti- 
mate, but not concave behind; the hair-lobes are exceedingly 
large, only about one-third their breadth apart. The second 
segment is yellow in front, instead of behind as usual. I have 
figured the clypeal ]3rocess of the female from the type. 

Cerceris prominens n. s)). 

$ Black; base of mandibles, a large spot each side between antcnnjc 
and eyes, sj)ot on clyi^cal i)rocess, dot Ix'hind eyes, two spots on pro- 
noium, teguke, metanotal stripes, two sywts on first segment of 
abdomen, a broad band, deeply, triangularly indented, on second. 
naiTow bands on next three segments, yellow. Legs yellow, front 
coxte. and basal part of femora, blaekislt; rather dark on l)ase of mid 
femora and tip of hind tibia, hind tarsi dusky; sca]X‘ [ind first two ioints 
of flagellum beneath yellowish. Wings dusky, stigma yellow. Bodv 
coarsely punctate, ch'ijcal |)rocoss a little longer than Ixoad, nearly 
square, enclosure Avith a deep median groove, and lateral somewhat 
olilifyuc! striau ])ygidial area, two and one-fourth times as long as broad, 
I'jroadest near Itase, much narrowed at ti]) (not as narrow as in C. 
clypeata). Venter black, finely punctate. 

With face all yellow, no metanotal marks, that on second seg- 
ment not indented, front and nnd finnora black Ix'bind, hind femora 
and tibia black on a])ical half, last joint of anlenna? fulvous; cly])cus 
apparently rounded below, but with three black teeth; hair-lobes about 
one and a half breadth aviarl; second joint of tkigellurn much longer 
than thud: ajjical joint scarcely longer than the preceding, eurvc<l; 
enclosure smooth in middle, striate on sides; pvgidial area about twice 
as long as broad, scarcely Ixoadcr in the middle, ai)ical corners rather 
prominent. 

Length 13 mm. 

From Falls Church, Va., September and October. 
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Cerceris firma Cress. 

I have seen only the types, these (females) have a small 
almost acutely pointed depressed clypeal process, partly 
obscured by hair; it is shown in the figure. 

Cerceris imitatoria Schlett. 

Specimens from Falls Church, Va., in June, I have placed 
doubtfully as this species, which in nearly all structures seems 
almost identical with C. clypeata, 

Cerceris nigrescens Smith. 

From Ithaca, N. Y., and vSouthern Pines, N. Car. The 
pygidial area of the female is figured. The male has not been 
described, so the following is given: 

cT Black, basal part of mandibles, face, two spots on pronoluin, 
tegula?, post-scutclluin, a small spot each side on the nictanotum, two 
spots on basal segment, bands on following segments, all broader on 
sides, pale yellow'ish. ^\■‘nte^ black, second, third and fourth segments 
with pale bands; legs pale yellowish, front and mid femora more or less 
black, mostly behind, hind femora \Yith black apical spot, also on hind 
tibia, hind tarsi dusky. Scape of anteiinai yellow, black above, flagel- 
lum more or less fulvous beneath. Wings nearly hyaline, dark on 
costal apex, stigma yellow. Face and rest of body very finely punctate, 
vertex more coarsely punctate; second joint of flagellum short, but 
little longer than the third, apical joint smaller than the preceding 
joint, curved; lateral ocelli nearer to each other than to eyes; clypeus 
rounded below, with three blunt, black teeth; hair-lobes three times 
their breadth apart; enclosure rather broad, striate; pygidial area 
small, two and one-eighth times as long as broad, tip faintly rounded; 
about five or six spines on hind tibia. 

Length S.5 mm. to 10 mm. 

From Ithaca, N. Y., and Southern Pines, N. Car.,(Manee). 

iNIr. Rolnver has informed me that the type of Smith has 
the clypeal process truncate, and differs somewhat in other 
points; howxvcr this is the C. nigrescens of Cresson and Packard, 
and so I leave it until it is shown that there is another species 
more closely agreeing with the type, or the limits of variation 
in the shape of the clypeal process arc better known than at 
present, 

Cerceris clymene n. sp. 

$ Black; base of mandibles, spot above their base, sides of face, 
upper surface (except tip) of clypeal process, dot behind eye, twm spots 
on pronotum, tegulse, post-scutellum, a broad band on second segment 
o^|it)domen, a narrow^ line on each of next two segments, and the fifth 
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with a spot each side, yellow. Interantcnnal rid^o black. sca])e yellow, 
black line above, first and second joints of flayellum ))artly mfous; 
wings dark, darker on costal apex, stigina yellow; venter 1)iack; legs 
l^ale, coxeo wholly and femora ]iartly black, hind tibia dusky at tip, 
hind tarsi dnsky. Body densely and quite coarsely punctate, venter 
nearly smooth. Clypeal process a little l>roaticr than long, cmarginatc 
in front; cly])et]s Ixlow the ]>rocc.ss shows a ridge each side; second 
joint of flagellum much longer than third; lateral ocelli ])lainly nearer 
to each other than to the eyes; enclosure coarsely transversch' nigose; 
abdomen quite Itroad, the segments not much narrowed at Itase, the 
basal segment muclt broader than long; pygidial arcjt a little more than 
twice, as broad as long, sides sub-parallel; six or seven s\)incs on hind 
tibia?, sub-equall}’ spacx'd. One specimen shows a small spot each side 
on basal segment of abdoiiK'H, 

cf Similar to female, face all ytdlow, large metanotal S])ots, small 
spot each side on Itasal segment, last scgmeni more jdainly banded than 
in female. Clypctis with throe l)Iuiit, l)laek teeth below on middle; 
hair-lobes alx)ut one and a half their breadth a])art; last joint of 
antennw not as long as preceding, cur^'ed. and tapering; enclosure with 
oblique sirirc on lateral angles, elsewhere transversely mgose; alxiomen 
rather broad, segments Imt little constricted at base; pygidial area 
hardly twice as long as broad, sides paiaiilcl. apex truncate, stirfaee 
coarsely punctate. Legs with front and middle fc'mora largely black, 
hind femora with large blat'k spot, hui th(' Ikisc' ]>ak‘, hind tilria l)larkish 
each side near ti[), tarsi blackish. 

Ixngth Q 11mm. d’ 10 mm. 

From Glcncarlyn, Va., 23 June fCcanothus). and Falls 
Church, Va., 30 July. 

Cerceris psamathe n. s]). 

Q Black; basal half of mandibles, spot above' base of mandibles, 
clypeal ])rr)coss above', sj)Ot, each side on face, intereintennal cetrina, dot 
behind eye, t\vo s\)ois on |:)ronoium, leguke, post-sculellurn, stri])es on 
melanoUmi. two s])ots on Itasal segment, rather broad and broadly 
emarginate bands on other segments, yellow; band on second segment 
not much broader than others; legs mexstly yellow or rufous, anterior 
and middle femora black at base, spot near tip of hind tibia, and tarsi 
dusky; antennx blackish alxwe, except at ti[). Body very finely 
punctate (not near as coarse as in Ck nigrcscens), cKqxnis as figured; 
enclosure large, finely striate; basal .segment of abdomen scarcely onc- 
half thic width of second segment; pygidial area long, plainly constricted 
near tip. 

Length 11 mm. 

From Lee County, Texas, (Birkmann). C. convergens 
Vier. & Ckll., from New Mexico has a similar pygidial area, 
but is said to be coarsely punctate, with spots on scutellum, etc. 
The description of C. riovomexkana agrees very tvell, excepjgthe. 
constriction of pygidial area is not mentioned. 
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C. occipitomaculata was described from one male from 
Kansas; I have not seen it, but it belongs in this group of the 
genus and was compared with C. nigrescens. The female, 
above described, is near to C. nigrescens, and, barring sexual 
characters, agrees fairly well with Packard’s description, 
however there is some doubt. A female specimen named 
C. occipitomaculata in the Cresson collection is very near to 
C. deserta; until the female of C. occipitomaculata is surely 
known it is tjetter to consider this form new. 

Cerceris gnara Cress. 

A pair from Lee County, Texas, (Birkmann). The pygidial 
area of the female is a little more than twice as long as broad, 
broadest near base, the sides nearly straight, and the tip not 
much narrowed and rounded. In the male this area is not 
quite twice as long as broad, with parallel sides and truncate 
tip: the hair-lobes are about once and a-half their breadth 
apart; the last joint of antennae is longer than the penultimate, 
curved and concave behind. 

Cerceris alaope n. sp. 

cT Face, two spots on ]:)ronotuni, IcgukT, post-sculclluin, two spots 
on l^asal segment of abdomen, a broad band, emarginatc in front on 
second segment, and narrower Ijands on following segments, pale 
vcllow. Antenna? black above, scai)c beneath yellow, flagellum fulvous 
beneath. Wings fumosis darker on ti]). stigma dull yellowish. Legs 
pale yellow; front and mid femora, apical part of hind femora, and 
apical half of hind tibia, Idack; venter black, a few pale spots each 
side. Ch'peus very slightly e^xmly convex, almo,st flat, not swollen 
al)ovc. lower margin truncate. ut)])cr edge slightly rounded, coarsely 
punctate: hair-lobes rather narrow, fully twice their breadth apart; 
second joint of flagellum much longer than the third, apical longer and 
narrower than the imeceding, and somewhat curved; lateral ocelli 
about as near to eyes as to each other; enclosure very large, smooth, 
with a median groove and indistinctly striate on base; abdomen (includ- 
ing basal segment) much broader than in C. fasciola: p>'gidial area 
hardly twice as long as broad, truncate at ti].), sides parallel, rather 
densely punctate, and very hairy ; spines on hind tibia, seven or eight, 
evenly sjjaced, 

Length 10 mm. 

9 Similar to male; cly))cal ])rocess black across tip; large s].)ot each 
side on face, spot at liase of mandil'des, extreme base of mandibles, spot 
behind eyes, yellow: flagellum mostly fulvous, alidonK'u marked as in 
male, but the bands more naiTOw. and that on second segment is more 
deeply emarginatc; all femora mostly l;)laek, but ])ale on tij)s; clypeal 
process erect, longer than broad; enclosure large, and mostly smooth as 
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in the male; pygidial area about two and a fourth times longer than 
broad, sides sub -parallel, but narrowed at tip. 

From Falls Church, Va., b June on Ceanothus. Related to 
C. fasciola, but with broader abdomen, different clypeus, and 
more coarsely punctate, especially on metanotum and abdomen, 

Cerceris fasciola Cress. 

Described from Texas; 1 have a pair from Lee County. The 
pygidial area of the male is about twice as long as broad, the 
sides parallel, the tip truncate. The hair-lobes are plainly 
more than twice their breadth apart. The female in structure 
is near C. ni^resceus, but the smooth enclosure ,and mostly 
yellow legs will easily separate it. 

Cerceris insolita Cress. 

From Falls Church, Va., 30 July, and Lee County, Texas, 
July, In the male the hair-lobes are very broad, so that they 
arc hardly more than one-half iheir breadth apart; the dy])eus 
shows two little black spots at apex; the last joint of antenna' 
is thick and short ; the pygidial area is less than twice as long 
as broad, the sides parallel, ti]) truncate, surface coarsely punc- 
tate, but scarcely hairy; on the venter the third segment shows 
a yellow band. C. obsokta of Mexico is very close to this 
species. 

Cerceris zelica n, sp. 

cf Black, l)asal part of mandibic.s, face (except little black spot 
at tip of cly])eiisj inter-antennal streak nearly reaching the ocelli, two 
spots on vertex, spot Ijchind eye, pronotuni all across, leguUc, spot 
beneath wings, scutellum, and spot on posi-seutellum, Iwoad stripes on 
mesonotiim, median spot on Ixisal segment of abdorneTt, bands on other 
segments, yellow, Band on second segment broader than others, all 
narrowed in middle; venter with spots each side, some eonnected by 
lines; scape yellow, first joint of dagellum brown, rest nil’ous, but black 
above beyond base; legs all yellowish. Body coarsely punctate; 
clypeus rounded in middle below, hairy each side, truncate al)ove: hair- 
lobes fully three times their breadth apart ; autennee high al) 0 \'e clypeus; 
second joint of flagellum longer than the third, apical not much longer 
than the preceding, ta])eriiig, not concave within, Enclosure mostly 
smooth, a median groove, and punctate on sides: abdomen rathx'r 
broad, the segments strongly constricted at !)ase, first segment plainly 
broader than long; pygidial area once and two-thirds as long as broad 
at base, narrowed to tip, which has prominent angles, surface coarsely 
punctate; venter nearly smooth, punctate a little on sides. 

Length 12 mm. 
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Fedor, Lee County, Texas, 7 June, (Birkmaun). The 
female which seems to agree in all essential points with the 
male is described as follows : 

9 Black, most of rnandiblcs, s|)Ot at l:)ase of mandibles, all of 
clypeal process, abo^'c and below, oblong spot each side on face, inter- 
antennal mark, two S])Ots on i)ronoiuni, tcgula:, scutclluni, stripes on 
metanotum, all segments of abdomen with bands, yellow. Band on 
las. s(\gnicnt of al)domen \'cry narrow, on second quite broad, scarcely 
eniarginale, legs \'ellowisb, ("oxa: and liases of femora blackish. Body 
not very coarsely punctate; cl\'])eal ]mocess small, sub-conic; lateral 
ocelli as near to each other as to eyes; enclosure mostly smooth, [tunc- 
tatc on sides: the alidomen moderately broad, the segments not much 
constricted at base; [lygidial area about three times as long as broad, 
narrowed at base: hind tibia with about se\en spines, nearly evenly 
spaced; second joint of flagellum plainly longer than third. Wings not 
X'ory dark, except tiii. stigma yellowish. 

Length 12 mm. 

P'rom Lee County, Texas, 7 July^ (Birkmann). 

Cerceris halone n. s]). 

9 Black; a small S]jot at base of mandibles, spot beneath (2yi)eal 
jwoieetion. one on its u|)per surface, a large triangular mark on each 
side of face, two spots on the pronotum. teguhe, ])OSt'Seutellum. a 
])Toad band (emarginate in front) on second abdominal segment, an 
elongate lateral s|.)Ot eaeh side on tliird segment, and narrow bands on 
the next two sc^gments, yellow; basal two joints of flagellum yellowish 
l.>encath: legs xadlow, coxrc, and front and mid fentora black, hind 
femora black behind, (except tip), black at inner ti]) of tibia, and the 
hind tarsi mostly Iflackish; venter black. Body densely and rather 
coarsclv ])unctate. Cly])cal process small, from above it is about 
tlinx' times as broad as long, and emarginate in front, from in from it 
shows as an even arch, abow' it is transversely convex, and very hairy 
at sides; lateral ocelli a little nearer to each other than to eyes; enclosure 
not ver)' coarscl}' ImU \a‘r\' irregularly and mostly transversely nigosc. 
Abdomen moderately slender Irur basal segment is muck l)roader than 
long: pygidial an'a about two and one-fourih times longer than broa<b 
sides sub-|,)arallcl, but narrowed at tip, and margiiK'd with much Iflack- 
ish hair; venter rather finely ])unciate; hind tibia with seven not evenly 
s])aced spines. Wings duskwy darker at ti]>s, stigma yellowish. 

Length 12 mm. 

From Falls Church, Va. 

Cerceris fulvipediculata vSchlett. 

This is the C. julvipes Cress., the name being preoccupied. 
From Falls Church, Va., 4 September. The pygidial area of 
the female is fully three times longer than broad, the sides 
practically parallel, but the tip rounded, and a little more nar- 
row than the base. 
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Cerceris kennicotti Crct^^. 

This is a very common species in northern Virphnia. and also 
occurs in Texas. The ])yphdial area of the female is about twice 
as lonjt as broad at base, and fully twice as broad near base as 
at the truncate tip. The male has the hair-lobes fully threh 
times their breadth apart; the pygidial area is hardly twice as 
long as broad, with ('urved sides, the tip almost one-half nar- 
rower than base. 


Cerceris compar dross. • 

From Ithaca, N. Y.. and Falls Church, Va., The pygidial 
area of female is two and adialf times longer than broad, broad- 
est at middle, and much narrower at hiase than at tij). The 
male has hair-lohies so large that the\' are less than their breadth 
apart; the jtygidial area is not twice as long as Itroad, and more 
narrow at base than at tip. its surface very coarsely pitted 
except near tip. The spines on mesosternum easily separate 
the male, 

Cerceris catawba a. sp. 

9 Black, tacc and clypcus ])alc yellow, on the sides extending above 
antenna and a line between ihein; anicniia' yelion'ish or reddish Ixmeath. 
dark above, an elongate si)ot each side on pronoiinn, the scutellum, a 
stri])o each side on metanotum pale a’cIIow; all segini'nts of abdomen 
with complete |)ostenor yellow bands, that on the first segment as wide 
as that on second, but the latter concave in fronls l{'gs yellowish, the 

femora black on l.)asal half or two-iliirds. the hind tibicc black at tip, 

the mid tibia' with dark streak behind, the hind tarsi dusky, the basal 
joint only at tip. tVings smoky, darker in marginal cell and beyond, 
the stigma l)rown. Cl}p)eus of female not ele\'ated, produced below in 
middle, but tmncaic at tip, abo^'c broadly tnmeate; enclosure smootli 
ill middle punctate on siclcs, jiygidial area two aivl one-half limes as 
long as Imuad, nearly as broad at apex as in middle, but narrowed at 
base. 

cf Similar to female; witii clypcus slightly convex, sparsely, 

coarsely punctate, lower margin slightly rounded but with a black, 

truncate edge; hair-lobes broad, but about their lireadlh apart; antennjc 
high above clypcus, second joint of flagellum short, barely longer than 
the third, apical joint thick, but a little longer than the preceding; 
pygidial area twice as broad as long, sides subparallcl, tip truncate, 
surface with a few coarse punctures; last ventral broadly cmarginate at 
tip. 

Length 9 mm. 

From Southern Pines, N. Car., June, (Manee). 
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Cerceris jucunda Cress. 

From Fedor, Lee County, Texas, 0 April (Birkmann). The 
hair-lobes of male are scarcely more than one-half their breadth 
apart. The pygidial area is narrower than in C. compar, and 
more narrowed at base; the last joint of the antennae is as long 
as preceding joint, Vjut thick, and not curved. 

Cerceris jucunda Carolina n. var. 

From Southern Pines, 1 have specimens a little larger than 
the type, with a rather broad head; there are large yellow 
stripes on the mesonotum, and the pygidial area is hardly nar- 
rowed at base; the mesosternal processes are of the same shape 
as C. jucunda. With a larger series it will perhaps prove a 
distinct species. 

Cerceris blakei Cress. 

From Falls Church, Va., 28 July, and Southern Pines, N. 
Car., June and July. In the female the clypeal process is more 
erect than in C. irene, the pygidial area of female is fully twice 
as long as broad, the sides convex. 

Cerceris rufinoda Cress. 

From Falls Church, Ya., August, and Fedor. Texas, June. 
The female from Falls Church has the face black, except a large 
spot each side; the pygidial area is long, very narrow at base, 
sides convex, and tip truncate; in the male the pygidial area is 
short, and not narrowed at base; the clypeus convexly rounded 
below as in C. finitima. the hair-lobes nearly one and a-half 
times their breadth apart. The variety C. rufinoda crucis 
\her. and CklL, comes from Lee County, Texas. 

Cerceris irene n. sp. 

9 Face wholly yellow; sca]}e yellow, havoly reddish abow. flagellum 
mfous beneath, blackish above; ^T‘rtex with a reddish spot each side, 
and reddish behind, and with a yellow s]xn behind the eyes; large 
spots on pronotum. teguke, large s|)Ots (almcst contiguous) on the 
scutellum, and band on the post-scuteiluin, yellow. Mesonottim mostly 
reddish, with a black patch each side, meso- and meta-stermnn reddish. 
First and second segments of tlie abdomen reddish, latter with ai)ical 
yellow band and moderately wide bands on the next three segments; 
venter reddish at base; legs wholly reddish yellow; wings fumose, 
stigma almost black. Body ver\' coarsely jjiinctatc; ch'pcal i)roccss but 
little elevated, apex nearh' truncate, and reddish; antennee situated 
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more than the diameter of sockets above the clypciis; second joint of 
flagellum but little longer than thc^ third; lateral ocelli scarcely nearer 
to each other than to eyes; enclosure (‘oarsely, mostly transversely 
rugose; basal segment of abdomen hardly one-half the u’idth of the 
second segment; pygidial area twice as long as broad, sides strongly 
convex, broadest in middle, and narrower at tip than at base; hind 
tibite with about seven spines above, nearly evenly spaced. 

Length, 7 mm. 

From Fedor, Lee County, Texas, 2.“) June, (Birkmann). 

Cerceris finitima Cress. 

From Falls Church, Va., Southern Pines, N. Car., and Lee 
County, Texas. The female pygidial area is very slender as 
figured; in the male it is about twice as long as broad, about 
equally broad at base and tip, with slightly curved sides; the 
last joint of the antenna is thick and heavy; the hairdobes arc 
about once and a-half their breadth apart. 

Cerceris finitima nigroris n, var. 

This is a variety of the male which is larger than the type, 
and with a large black spot each side of clypeus above the base 
of mandibles. 

From Falls Church, Va., in August. 
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EXPIAXATIOX OF PLATES. 

Fig. 1. Cerccris psnmatbo, head, clypous in front. 

Fig. 2 . Corceris psamatho, pygidial area of female. 

Fig. 3. Cerceris mandibularis, clypeal process, front from above. 

Fig. 1. Cerceris clymene, clypeal process, above. 

Fig. ij. Cerceris elypeata. clypeal prot'css alcove. 

Fig. Cl. Cerceris ampla. pygiLliai area of male. 

Fig. 7. Cerceris prominens, clypeal proc'ess, above. 

Fig. S. Cerceris chryssipe. clypeal process, above. 

Fig. 0, Cerceris alaope. elypeal process, above. 

Fig. 10. Cerceris fmitima, pygidial area, female. 

Fig. 11. Cerceris finitinia, elypeus in front, female. 

Fig. 12. Cerceris zebea. clypoal process, front. 

Fig, IT Cerceris bicornuta. ch'iK’al process, front. 

Fig. 14. CcTceri.s gnara, cIn ikuI process, above. 

Fig. bX Cerceris blakei, clyiieal ]troeess, aliovc. 

Fig. IG. Cerceris ampla. clypeal process. al»ovc. 

Fig. 17. Cerceris compacta. clypeal process, front. 

Fig. It'. Cerceris compar clypeal process, frcint. 

Fig. 19. Cerceris nigrescens. -[lygidial area, female. 

Fig, 20. Cerceris robertsoni. female, pygidial area, and clypeal process in front. 
Fig, 21. Cerceris inandibularis. clypeal process, front irmn below. 

Fig. 22. Cerceris kennicotti. head, female. 

Fig. 23. Cerceris frontata. clypeal process, above. 

Fig. 24. Cerceris compacta. jiygidial area, male. 

Fig. 25. Cerceris morata, clypeal process, ai)ovo. 

Fig. 2G. Cerceris arclaie. clypeal process, above. 

Fig. 27. Cerceris Irene, clypeal process, abovt.-. 

Fig. 28. Cerceris halone. clypeal process. aViove. 

Fig. 29. Cerceris dcserta. clyjH-al proce-ss, aliove. 

Fig. 30. Cerceris mandibukiris. clypeal jiroccss, aliove. 

Fig. 31. Cerceris fasciola, clypeal process, above. 

Fig. 32. Ccrccrls nigrcsccns. ely|X‘al process, aliove. 

Fig. 33. Cerceris fasciola, pygidial uixa, female. 

Fig. 34, Cerceris inandibularis, yiygi<lial area, femak'. 

Fig. 35. Cerceris funii],'erinis, pygidial area. mule. 

Fig. 36. Cerceris tulvipc'iliculata, pygidial area, female. 

Fig. 37. Cerceris firma, clypeal process, aliovc. 

Fig, 3S. Cerceris elypeata, male, last ventral .segment. 

Fig. 39, Cerceris prominens, male, last ventral .segment. 

Fig. 40, Cerceris dcserta, male, last ventral segment. 
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NATURAL HISTORY AND GENERAL BEHAVIOR OF THE 
EPHEMERIDAE NYMPHS HEPTAGENIA 
INTERPUNCTATA (SAY). 

By J. E, WonSKDALEK. 

There is a comparatively small amount of literature on the 
behavior of the Ephemeridac. Probably the bCvSt general 
account is that given in MialVs "Natural History of Aquatic 
Insects.” This treatise contains greatly abridged and repro- 
duced in English, the useful account of the life history of the 
Ephemera found in Swammerdam's " Biblia Naturae,” and the 
very entertaining description of Reamur, but the behavior of 
these insects has been a subject of practically no experimental 
investigations. The species upon which the present study is 
based is Heptagenia interpunctata (Say), which is described 
in Needham’s work on “jMay-Flies and Midges of New York.” 

HABITAT AND (lENERAL HABITS. 

Especially in the fall of the year these nymphs are found in 
ample abundance clinging to the under sides of rocks on the 
shores of Lake Mendota. Although they may be found under 
almost any rock, they are most numerous on greenish brown 
stones corresponding to the coloration of the nymphs, and pre- 
senting a rough surface well covered with small aquatic plants. 
This choice of habitat is probably determined, to a great extent 
at least, by their negative pholotaxis and strong positive 
thigmotaxis, since T have never seen the nymphs on the upper 
or the lateral faces of stones. 

In a previous paper* the reactions to light and their control 
by chemicals in 11. interpunctata have been discussed in con- 
siderable detail. It was found that when the nymphs are 
placed in a long glass dish of water near a window they immedi- 
ately swim away from the light. The same negative reaction 
takes place when the dish is taken into a dark room and a light 
is introduced near one end. It was also found that this strong 
negative phototaxis can be reversed by means of various 
chemical solutions, 

*\Vodsc(iak'k, J. E. Photnuu-tic ReaL-tiuns and Tlu'ir Reversal in tlie May-Fly 
Xvrnphs Heptagenia IiUiTininetala (Sav), Bialuj^ical Bnllelin Volume 21. 
Plges 205-272. 1911. 
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The nymphs have a wonderful clinging power. Their 
flattened bodies, and limbs which extend laterally, are pressed 
close to the rock, thus enabling the insects to retain their hold 
and escape the full force of the waves. The legs are supported 
distally with sharp cla^vs which the nymph digs into the small 
holes and crevices of the stone. While removing the insects 
from the stones one can often feel the resistance which they offer 
despite their small size, and in some cases they cling with such 
force that their stubbornness often results in the loss of a limb 
or two. This misfortune however does not seem to be disas- 
trous to the vitality of the insect, and the lost appendages 
soon regenerate. 

Although the nymphs spend most of their’time lying quietly, 
it is astonishing to see with what rapidity they can move with 
their flattened bodies over the moist surface of stones when 
the}' are disturbed, even if the stones are inverted so that the 
insect is compelled to move with its dorsal surface downward. 
The latter fashion appears to be even less difficult, owing 
probably to the fact that they almost continually cling to the 
under side of rocks in their natural habitat. They frequently 
move sidewise and even backward, and are so active that an 
attempt to collect them from stones under water is an almost 
impossible task. 

All summer these insects occupy a narrow strip, about three 
feet wide, along the lake shore and are particularly numerous 
on the shores of Picnic Point. Along in the latter part of 
October as the water turns cool, the nymphs slowly begin to 
migrate into deeper water and practically all desert the shallow 
water before the ice begins to form. A careful search was made 
on the day the ice broke up in the spring but not a single speci- 
men was seen, A few days after the ice disappears, however, 
the nymphs begin to make their appearance. 

I have never seen the nymphs swimming freely in their 
natural habitat, although when a stone to which several of 
them are attached is suddenly jerked out of the water, some 
become dislodged and quickly make for a neighboring rock. 
They swim in an undulating movement, bending the head, now^ 
up, now down, but this locomotion is by no means as rapid as 
when they are in contact with some object under water. Ordin- 
arily the two lateral setae are distended at an angle of about 
forty-five degrees, but during the swimming they are drawn in 
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toward the middle one, thus forming a sort of flexible paddle. 
When the swimming movements ccasc, the set^e are again dis- 
tended, allowing the nymph to sink slowly to the bottom, or to 
take a short rest in suspension before another seemingly stren- 
uous effort at swimming is resumed. Short distances of two 
or three inches arc usually made with alacrity, but a longer 
distance seems to fatigue the nymph and little progress is made. 
However, when shelter is in evidence the movement increases, 
and almost invariably the nymphs put on extra speed on the 
home stretch. 

May-Fly nymphs obtain their ogyxcn from the water by means 
of the seven pairs of tracheal gills which are attached to the 
first seven abdominal segments. The nymphs wmuld be quite 
inconspicuous in their natural habitat were it not for the simul- 
taneous backward and forward motion of the gills. While 
they are in a quiet attitude, all of the gills are not usually 
brought into play and their motion varies in proportion to the 
physical exertion, and to some extent ai least, in proportion to 
the amount of food within the body of the nymph. The motion 
of the gills can be greatly increased by giving the uymph vigor- 
ous exercise and also by keeping it out of wmter for some time. 
Specimens destitute of nutrition for several days exercise their 
gills to a comparatively small degree. 


FOOD AND FEFDINC;. 

Ten active specimens were placed in separate dishes of 
water containing a bare rock, and after a few days of fasting, 
all chewed at a piece of alga when brought near to their mouth 
parts, as long as they were attached to a stone, finger, or some 
other object. It might be well to mention the fact that algae 
form the greatest share of the food of these nymphs and that 
animal food is not taken until the nymphs are w’cll starved, 
when they chew at almost anything they come in contact \Yith. 
When the stones w'ere removed, the nymphs refused to eat 
unless the piece of food tvas large enough to afford attachment. 
Some of the nymphs ate almost immediately after coming in 
contact Avith the food, w'hilc others did not do so until after 
several days. Others again w'ould attach themselves to smaller 
pieces of alga, but would not cat unless the particle of food w'as 
lightly pressed against their mouth part. Evidently the particle 
of food was too small to afford comfortable attachment and the 
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soft consistency of the alga did not offer the proper contact 
stimulus. 

There seems to be sufficient evidence that small objects are 
not seen by the nymphs, for very frequently they will repeatedly 
ignore a particle of food held in their immediate neighborhood. 
This is also true of much fatigued specimens which, during their 
slow search for food, devour the savory morsels only when they 
accidently hit upon them. 

In another experiment I took ten specimens and placed each 
in a small dish of water containing a carefully measured piece 
of food. Daily observations were made and the results obtained 
are tabulated below. The ( — ) sign indicates that the food 
remained untouched; the (+) sign is meant to show that part 
of the food had been eaten, and (0) marks the day when no 
food remained in the dish: 
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The experiment was repeated witli another set of nymphs, 
and similar results were obtained. Evidently the specimens 
in the first few cases did not see the piece of food, and ate it 
only when they came in contact with it by chance. 


TIIIGMOTAXIS. 

The strong positive thigmotaxis of the nymphs, as was 
stated in speaking of their habitat, is apparently the most 
pronounced feature of their behavior. When several specimens 
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are placed in an aquarium they mass together into clusters 
where they remain for many hours, and if recently collected, 
even days. As soon as a rock or any other object is placed in 
the water, the loose forms swim toward it, while considerable 
time often elapses before the masses are broken up. 

Two long bricks were placed one over the other in a basin of 
water and between them small pebbles varying in size so that 
the space gradually varied in Ihiekness from one end to the other. 
Then a large number of nymphs were put in the water, and 
after a short time it was found that nearly all of the specimens 
were attached to the lower surface of the upper Imiek with their 
dorsal side downward, and a large majority of the specimens 
were in that portion of the wedge-shaped space where their 
backs came in contact with the brick below. 

Then a stone to which several nymphs were attached, was 
placed in a tin i)an and the temperature of the water was slowly 
raised. As the temperature approached 42°C, several speci- 
mens began to lose hold of the rock, others clung to it until the 
temperature reached 45°C. and in no case did the specimens 
desert the stone until they were completely overcome by the 
heal. Then a large stone was placed in the pan, half of it being 
above the surface of the water. On top of this were placed 
other rocks highly heated and thus heating the stone half sub- 
merged, to which the specimens were attached. A ])iece of ice 
was kept in the water to keep it cool, while the temperature of 
the rock was quite high. This time the insects did not hug the 
rock as tightly as is their natural custom, but clung to it in a 
sort of half fast fashion. That, however, was not the only sign 
manifesting discomfort, as upon close observation it was noticed 
that first one foot would be withdrawn from the hot rock and 
then another, the specimens clinging by four or five feet at a 
time and cooling the others. The space between the nymph 
and the rock would grow wider and wider until the insect would 
hang by only one or two claws and linally fall down backward to 
the bottom. As soon as refreshed in the cool water it would 
again attach itself to the hot rock. This same process was 
repeated over and over, though when long continued the rock 
was not sought with such extreme anxiety as in the beginning. 

Although most of the nymphs behaved in that way, occa- 
sionally one would leave the rock when the temperature of the 
stone was about 4d®C. and would not return for a long time. 
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When it was brought near the stone again, it would at first 
swim toward it, but as soon as the heat was felt it would again 
turn and swim away. Some of the forms, upon coming in 
contact with the hot rock, would suddenly dart oil, make a 
little circuit, and then return. This was repeated several times, 
the circuit becoming more and more extended until finally the 
in'inph would no longer return to the stone. Still others would 
leap from place to place on the rock as though in search of a 
cool spot, some finally deciding to leave the stone, while others 
would quietly settle down and like the large majority of them, 
would cling to the stone until overcome by the heat. 

\A*hile working on the food reactions. I came across a speci- 
men that showed an exceptionally strong thigmotactic propen- 
sity. When it was placed in a separate dish of water it swam 
about very much animated, and after intervals of rest, its 
vigorous activity was again resumed. When a stone was placed 
in the dish the nymph eagerly attached itself and remained 
perfectly quiet, but when the stone was taken out and a small 
piece of alga was placed in the dish, the insect would come up 
to it, attach itself, and then quickly swim away again. The 
soft consistenc}^ of the plant evidently did not appeal to it. 
The circus movements were repeated every time 1 appeared 
near the dish. Not until after five days of fasting did the nymph 
attach itself to the morsel of food, to which it clung so firmly 
that its body l:)ecame a complete ring. Then it commenced 
to feed on the ball of food it held so tightly in its claws. The 
smaller the piece of alga became the more tightly the specimen 
seemed to cling to it. Finally when only a small part of the 
food was left, the nymph discontinued feeding but still clung to 
the small particle. Thinking that this was probably due to the 
chemical stimulus of the plant, 1 took it away and gave the 
nymph a tiny pebble aV)out the size of an ordinary sweet pea. 
The pebble was eagerly accepted but being much too small to 
afford normal attachment, the nymph coiled itself around the 
pebble and thus Iwought as much o[ its ]:)ody in contact with it 
as possible. It continued encircling the pebble for six days 
when I noticed tliat it was about to moult. This was a difficult 
task, and although the pebble wxis cast aside during the attempt 
to get out of the old skin, the specimen now retained its ringlike 
shape. As the nymph was unable to moult in that condition, 
the old integument was carefully torn off, but the unfortunate 
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specimen still remained helpless, disfigured, and unable to 
swim. All attempts to make it attach itself to a Hat surface 
were of no avail, as the nymph would spring up like a stretched 
out hoop and fall to the bottom. When a small pebble was 
placed against the ventral surface of the insect, it was grasped 
and held tightly. Every day I gave it a trille larger pebble and 
by the time of the next moulting, the nymph almost recovered 
its normal form. 

Undoubtedly the specimen experienced some difficulty from 
the beginning, in clinging to so small a pebble in such an unnat- 
ural condition, and yet the content derived through the contact 
with the pebble must have been more potent, for the nymph 
would curl itself about the pebble, getting as much of its body 
in contact with it as possible, in spite of the fact that the body 
coiled itself into a complete ring. 

DEATH FEIGNING INSTINCT. 

The death feigning instinct is quite pronounced in May-fly 
nymphs when roughly handled out of water. It is rather diffi- 
cult, however, to make them feign death in water and when one 
is successful the feint lasts but a few minutes at the most, 
usually only a few seconds.* Holmes found that mature 
Ranatras will feign death very readily when taken out of the 
water and laid on the table, and that they will endure all sorts 
of maltreatment during the death-feint, even suffering their 
legs to be cut off one by one or their bodies cut in two without 
the least response. Most May-fly nymphs can be made to 
feign death by taking them out of the water and throwing them 
on the table, but the time of the feint varies widely in the differ- 
ent individuals, some feigning only a fraction of a minute, and 
others as long as fifteen minutes. The average death-feint 
lasts about t\vo or three minutes, but it can be prolonged by 
stroking the nymph on the sternum or ventral part of the abdo- 
men. Under such conditions some specimens were observed 
to feign death on a very damp piece of cloth for a period longer 
than an hour. 

By placing nymphs with their backs against a rock, and the 
abdomen with the tracheal gills submerged under water, I have 
seen some of them feigning death as long as sixty -five minutes 

*Holmcs, S. J. Death Feigning in Ranatra, The Journal of Comparative 
Neurology and Psychology, Volume 10, No. 3, pages 200-216, 1906. 
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at a time, despite the fact that the anterior part of the body 
was exposed to the air. I sometimes came across forms that 
could not be made to feign death at all, in others again, though 
very rare cases, the feint would be so pronounced that pricking 
the insects only made them more rigid and apparently under 
obligation to serve their time in that attitude. Usually, 
however, a touch with a sharp object makes the nymphs dis- 
continue the feint while a smooth object tends to prolong it. 
vSometimes, before the recovery from a death-feint, the nymphs 
begin to move the setae, or stretch out a limb, and then a quick 
movement of the other limbs follows. Ordinarily, however, 
the recovery is a sudden jerk, and occasionally, if the nymph 
happens to lie ventral side downward, the violent, simultane- 
ous extension of the folded legs throws the nymph into the air. 
Alost nymphs can not be made to feign death longer than fifteen 
minutes on a dry table, a faet probably due to the disturbance, 
in the metabolism of the body occasioned by the lack of oxygen. 

MOVLTIXCi AXD LIFE CYCLE. 

The nymphs moult on the average once in about two weeks; 
the intervals being largely independent of the age and size of 
the insect. They grow on the average about one- third of a 
millimeter during the time which elapses between the two suc- 
cessives moults. They do, however, moult several times after 
they are apparently full grown, or when the growth in length at 
least, is not appreciable. The number of moults would probably 
varv during the different seasons if the nymphs were in their 
natural out-of-door environment and the almost regular moult- 
ing may be possibly influenced by the almost invariable tem- 
perature of the water in the aquaria. 

Ten individuals varying from one to nine millimeters, were 
kept in separate dishes with an abundant supply of food; daily 
observations made, and the dates of the various moults recorded 
which are given in the following table. Several of the larger 
forms metamorphosed and some of the small ones died within 
a month or two, and these I was unable to re])lacc on account of 
the rare sizes, but two lived as long as the experiment was 
continued. 
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Just how long 11. inter punctata live I am not entirely certain, 
as I have been unable to keep any specimens throughout their 
whole life history. However, there seems to be sufficient 
evidence that their life extends through a period of two years. 
In the observation on moulting careful measurements were 
made of all the specimens after each successive moult. From 
these data the entire life cycle can lie inferred. For example, 
specimen I which was one mm. long November 7, was one and 
one-half mm, long December 3; specimen II, one and one-half 
rnmi. long November 8, w’as two and one-half mm, long Deeem- 
ber 13; specimen III, two and one-half inm. long November 7, 
was three mm. long January 23; specimen IV, November 9. 
was three mm. long, or the same length as specimen III had 
attained when its record ceased, was seven mm. long in June. 
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Specimen VIII which was seven mm. long in November 8, 
metamorphosed three months later. 

Specimen I, which was one of the smallest obtained in 
November, was apparently an offspring of the last adults of the 
season, which metamorphosed in the latter part of August. On 
further plausible supposition, that it hatched the ffrst part of 
September, specimen I was about three months old on Decem- 
ber third, when it was one and onc-half mm. long. Adding to 
this the time it required specimen II to become two and one-half 
mm. long, and specimen III to attain three mm. and so on, we 
have a total of nineteen months, an apparent gain of five months. 
This gain, however, is easily accounted for owing to the fact 
that the specimens had the advantage of wintering over in the 
aquaria. Such a gain actually took place in the larger speci- 
mens, which metamorphosed in January, February, and March, 
and no doubt would not have metamorphosed until June, July, 
or August of the following summer had they remained in their 
natural habitat. 

The members of this species do not all emerge in the same 
day or few days, as is true in many other Ephemeridae, but 
adult specimens may be collected near Lake Mendota any time 
from the latter part of June to the latter part of August. The 
emergings are most numerous in the afternoon. The nymphs 
crawl up on the rocks, a split appears in the median line of the 
mesolhorax which quickly extends through the pro and meta- 
thorax. The head appears first and then the thorax, closely 
followed by the first pair of legs. A few jerks cause the extri- 
cation of the wings and a moment later they become erect. The 
other two pairs of legs are pulled out about the same time and 
soon the entire subimago is exposed. After a short rest the 
insect flutters upward and usually settles a short distance away. 
This whole process is completed within five or six minutes. On 
several occasions, when the lake w’as quiet, I observed the entire 
emerging process take place at the surface of the water. The 
sub-imago skin is usually shed within a few hours after the emer- 
gence, and the entire life of the adult is comparatively short, 
lasting about six days at the most and many of the specimens 
live a much shorter time. 

I wish to express my thanks to Prof. S. J. Holmes for his 
.suggestions and kind criticisms. 
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NEW WESTERN TIPULA. 

By R. Doank, Stanford University. 


Kertesz's “Catalogue Dipterorum" vol. 11 (“conclusum 
‘xitu anni 1900“) lists 1109 species belonging to the genus Tipula. 
[n 1901 I published descripdons of 52 additional species. 
Between that time and this there have appeared in various 
ournals descriptions of some 16 other species. 7 of which are 
American. This makes a total of 377 species described before 
:he beginning of 1011. 

All who have worked with the genus know that long ago it 
decamc unw'eildy and realize that it should be divided into a 
lumber of smaller genera. But no one has yet been able to 
separate the genus into groups well enough defined to be worthy 
if generic or even subgeneric rank. My studies have convinced 
me that any satisfactory division of the group must be founded 
in a study of the structure of the hypopygium. This will mean 
;hat all the, types that are available will have to be re-examined, 
;or few if any of the earlier descriptions describe this organ in 
iny detail, even the late descriptions refer only briefly to the 
more conspicuous parts and pass the others over entirely. That 
the structure of these often remarkably complicated organs is 
the final test for the determination of species has been demon- 
strated time and again when two or more forms, exactly alike 
in all other respects, have been found to exhibit constant 
striking differences in the structure of the hypopygium. 

Hesitating to add still more species to the genus until some 
such a division is made, I have refrained from publishing 
descriptions of new species, having during the last ten years 
described only a lew forms that were, on one account or another, 

particular interest. I find now that I have in our collections 
here many undescribed species some of which I have been sending 
out to my correspondents with manuscript names. In order 
that these names may be legitimate and that 1 may more easily 
keep our large collection of Tipulidac in better shape, I have 
decided to publish descriptions of a few of the undescribed 
species that I now have before me, confining -myself, in this 
paper, to western forms. 
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Tipula acutipleura n. sp. 

Light brown ; head grayish brown, with a brown line above ; rostrum 
yellowish with a brown stripe laterally; palpi brown; first and second 
segment of antcnncne yellow: third segment fusiform, yellowish, darker 
in the middle, remaining segments growing darker, those beyond the 
fifth wholly brown, each darker and somewhat incrassated at the base; 
collarc lighter brown udth three brown spots; mesonotum very light 
brown with four riUher broad l.)rown stripes; coxa?, pleura, scutellum 
and metanotum hoary, the latter with three narrow stripes which arc 
less hoary; haltcres yellow, knobs brown; legs yellowish, tarsi and the 
ti|)S of the femora and tibia ]:)rown; abdomen light brown with a rather 
broad brown line above; eighth sternite narrowed posteriorly, i)OStcrior 
margin with a shallow rounded incision from the sides of which arise 
tufts of rather long, slilT. curved, yellow hairs; ninth tergite small with 
a deep V-shaped incision and a naiTow median dc]?rcssion; ninth sternite 
almost divided by a dec]:) l:)road U-shaped incision in which hangs a 
]:»air of yellow tumid appendages; pleural suture almost completely 
setting off the somewhat triangular pleura which arc i.)roduccd poster- 
iorly into a rather long acute l)lack-ti])ped process; upjXT i)air of append- 
ages s|xitulate, tips wdth long black hairs. lower pair broaj.l, flattened, 
yelk'nv, distal margin l)lack, more strongly ehitinized and somewhat 
twisted; wings hyaline uath a slight grayish tinge; an indistinct whitish 
band ])cginning in front of the stigma and extending into the base of 
the fourth and fifth posterior cells; another indistinct whitish si'iot in the 
middle of the first and the bases of the second and third iiosterior cells; 
stigma and a small spot o\'cr the li]) of the auxilliary vein brown; discal 
cell more than three times as long as wide; Length 1 1 mm., wing 12 mm. 

Habitat: San Diego, Cal. 1 male. 

Tipula atrisumma n. sj). 

Male: lirowiiish yellow; head gra>’ish brown witli a darker brown 
line above; rostmm yellowish, soincwhai gra>’ish tibove; ixalpi wholly 
brown; first and second segments of anlennte yellow, others wholly 
Ijrown, those liexond the fourth sliglitly inerassate at the liasm collarc 
brownish with two yellow sit»ots; mesoiiotiun yellowisli, with three 
broad brown stripes the median one di\ided. bv a faint gray line; coxa* 
pleura and metanotum hoary; scutellum l)rownis]i yellow; haltcres 
brownish, knoljs darker; legs brownish yellow, tarsi and tips of femora 
and tilha darker; abdomen \'elk)wish wiili a very broad ])rown line 
above, ])ostcrior margin of segments yellow; ])Osterior margin of eighth 
sleniite with a median pair of short yellow projections which arc but 
little longer than wide; median one-third of ninth lergilc yellow, rest 
brown, with a broad deep incision and a median depression; just below 
the median portion of the groove is a pair of short, black, highly chitin- 
ized, triangular ])l!atcs; ninth sternite with a deep very broad U-shaped 
incision from the lateral margins of which hangs a pair of short slightly 
tumid processes; |.)Ietmal sutures complete; pleura produced into a 
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Tatlicr long somewhat curved process the black tip of which ends in two 
short points; first pair of appendages spatulate, second pair broad, flat- 
tened, twisted and ending in two short filack tips the upper one of 
which is longer, broader and triangular; wings hyaline; stigma brown; 
the indistinct whitish line not rcacliing the base of the fourth posterior 
cell. 

Female: First and second joint of antenna.' yellow, third and 
^ sometimes the fourth somewhat yellowish, others brown; eighth Icrgitc 
a little shorter than the seventh, cightli sternitc about as long as the 
seventh; posterior margin withacrcsccnt-shapcd incision and depressions: 
the apical appendages, corresponding to the lower valves of the ovijiGS- 
itor, are short, quadrate, upper margins more strongly chitinized with 
the edge tudsted or rolled, posterior margins with sharp-pointed trian- 
gular processes ninth tergitc aliout half as long as eighth: tenth tergite 
narrow, about tudcc as long as ninth ending posteriorly in a pair of 
short, round-tipped lolres, lieneath which is a broad, short, unchitinized 
appendage which also ends in a ])air of short lobes similar to those aliove; 
ninth sternitc, lying aljovc the eighth sternite, consists of two strongly 
chitinized lateral plates which are united posteriorly into a rather long 
sharp process, bc'iigtli, male 9 mni,; female. 11 mm., wing 10 mm. 

Habitat; San Diego, Cal. llcf', b 9 . 

Tipula incurva n. s]). 

Brown; head grayish brown; rostrum yellowish brown; paljh brown: 
first, second and third joints of anteiime yellow, others brown, cylin- 
drical. slightly darker at base; collare grayish lirown with four lirown 
spots; inesothorax gra_\’ish brown with four l^rowii stripes, the median 
ones indistinctly di\dded by grayish lines; coxa' aiKl pleura hoary; 
scutellum and rnetathorax )’ellowisli; haltercs yellow, knobs brown; 
femora yellow; tarsi, tibia and tip of femora liroun; alxlonien yellowish 
brown with the anterior margin of each segment darkca brown ; ninili 
tergitc brown, short, tiroad , with an incons]:)ictious median ridge, posterior 
margin with a slight cresccnt-shapcd incision; tioslcrior lateral angles 
ending in short, blunt, downward-projecting |)rocc‘Sscs; ninth sternitc 
with a broad rounded incision from the posterior lateral angles of wliich 
arises a pair of two-lobcd inward and U])ward ])roiccting appendages. 
. the lower lobe Ix-ing much the smaller of the two; second pair of pleural 
appendages almost concealed by the first which are rather broad, flat- 
tened and bluntly pointed at the tip; wings with a browni.sh tinge; a 
rather broad, whitish band beginning in front of tlie stigma and extending 
through the liasul cells a short distance from their tips to the sixth vein, 
along which it extends to the posterior margin of the wing; an irregular 
whitish spot about the middle of the axillary cell; another covering the 
basal two-thirds of the discal cell, and another in the base of the second 
marginal and sub-marginal cell; stigma brown: disea! cell twice as long 
xis wide. Length 11) mm,, wing 11 mm, 

Habitat: Nebraska, 1 male. 



44 


Annals Entomological Society of America [Vol. V, 


Tipula alta n. sp. 

Brown; head brown; rostmm yellow; palpi yellow darker toward 
the tips; lirst and second joints of antennae yellow, others brown, seg- 
ments rather long, cylindrical; collare light brown with three darker 
brown spots; mesothorax grayish brown with three brown stripes, the 
median one di\’ided by a grayish line; pleura hoary; scutellum and 
nictalhorax yellowish the latter somewhat hoary; haltercs brown, 
knobs darker iDrown; legs yellowish tarsi and tips of femora and tibia 
brownish; abdomen brownish yellow, wath a broad dorsal line and 
interrupted lateral brownish bands; ])Oslcrior margin of eighth steniite 
^\ith a cresent -shaped incision from the posterior margin of which arise 
two tufts of rather long yellow hairs; ninth tergite with a broad, deep 
V-shaped incision the margins of which arc black; ninth sternite yellow, 
until a broad, deep depression; pleural suture very short; pleura yellow, 
somewhat triangular, first pair of appendages small, spatulate, second 
pair broad, flat, the lower branch somewhat hooked-shaped and black- 
tipped; wings hyaline; stigma brown; an indistinct intenupted whitish 
band beginning in front of the stigma and extending into the base of 
fourth posterior cell ; discal cell in the single specimen before me open. 
Length 9 mm,, wing 9 mm. 

Habitat: Lander, Wyoming. 1 male. Alt. 5,000 to 8,000 
feet. 

This is the first Tipula 1 have seen with an open discal cell. 
As I have only a single specimen before me I do not know 
whether this is a constant character or only accidental. 

Tipula marina n. sp. 

Brown: head grayish lirown; roslnim grayish brown; ]ialpi dark 
brown; antenme wholly dark brown; segments beyond the third some- 
what excised below : collare grayish brown; mesonotum light brownish with 
three broad, dark brown stri]Des. each of which is divided by a light 
brown line; coxa*, pleura, scutellum and metanoUun grayish, sornewhat 
hoarv; haltercs browni:di, knobs darker; legs broumish, base of femora 
and tibia somewhat yellowish; abdomen brown, ])osterior margins of 
segments narrowly, lateral margins, broadly light^'r; ninth tergite 
reddish brown, darker toward the base, posterior lateral angles some- 
what produced, tips rounded; with a median deep, narrow V-shaped 
incision; no pleural suture; third pair of appendages short, tumid, 
brownish \'ellow, covered with short yellow hair; wings with a brownish 
tinge much lighter toward the base; the rather broad whitish space 
bordering the fourth vein extends through the discal cell and. the fourth 
posterior cell to the posterior margin of the wing, in the region of the 
prscfurca it widens and extends to the anterior margin and sends a 
broad irregular shaped arm through the second basal cell ; bases of the 
marginal, sub-marginal and first posterior cells whitish; veins and stigma 
brown. Length male 13 mm,, wing 13 mm. 
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Habitat: Palo Alto, Cal. 3 males. 

Differs from T. tristis Doane. \\^hich it somewhat resembles 
in being larger, darker, wings darker and in the V-shaped 
incision on the posterior margin of the ninth tergite being 
broader posterior y, narrower anteriorly and much deeper, 

Tipula fulvinodus n. s]). 

Brown; head brownish, cinereous above with a nicdian broad, 
brown stripes; rostrum ycllowisli on the sides: palpi l)rown; first arul 
second sogniont of anlcnnte yellowish ; third brownish yellow, ollicrs light 
brown; dorsum of thorax very light lu'own with three broad, brown 
stripes each of which is divided i)y a gray line; staitellum, metanotum 
and pleura grayish pruinose; haltcrcs liglit brown, ])ase yellowv knobs 
darker browm; legs yellowish, tips of femora. til)ia and tarsi darker; 
abdomen l)rown, darker ])OstcriorIy with three darker Itrowat stripes, 
posterior margin of each segment yellowish; posterior margin of eighth 
sternite with a rather dec]) incision, posterior lateral angles cacli having 
a tuft of long yellow' hair; ]X)sterior margin of ninth tcrgiic with a 
V-shaped incision, lateral angles rounded, yellow; ninth sternite with a 
iDroad rounded incision in which hangs a tvair of whitish appendages 
the tips of which are brown, flattened and covered w'lth thick, short 
yellow hair; pleural suture ^Try indistinct, pleura whitish; first pair of 
appendages whitish, long, very slender, slightly cuiw'ed; second i)air 
broad, flattened, lips with two Idack teeth; third ]3air long, narrow', 
slightly wider toward the ti])s; wings hyaline; sligmti brow'n; a whitish 
spot just beyond the stigma and a faint braken, hardly perceptible 
whitish band beginning in front of the stigma and extending through 
the diseal cell into the base of the fourth ])osterior cell. Length VI mm., 
wing 13 nun. 

Habitat: Crand Coulee, Wash, 1 male. 

Tipula nigrocorporis n. sp. 

Head and thorax blue'l)lack; ])tflpi dark brovrii, reddish brown 
low'ard the tips; anlcnnte dark brawn, .second segment yellowish; joints 
of flagelluni deeply incised, dorsum of thorax with three rather indistinct 
l.>rown lines; femora yellow, tips brown; tibia and tarsi Ijrown; haltcrcs 
yellowish, knobs brown; first segment of abclomi'n Idack, otlui'S Ijrown- 
ish yellow' with a brown, lateral stripe, the sixth, seventh and eighth 
quite lirown, ycllowdsli ])osierioi'ly ; ninth tergite with a 1)road, deej), 
crescent-shaped incision; ninth sternite with a detp V-shaped incision 
which ahnost separates the tw'o .sides of the segment; pleural ydates 
vdistinetly separated from tlic lateral parts of then .sternum; wings light 
brownish witli four indistinct whitish s])ots, one before and one just 
behind the stigma, a larger one in the middle of the second Ijasal cell 
and a fainter one in the middle of the anal and axillary cells. Length 
male lb mm., tving IS min. 

Habitat: Estes Park, Colo, 1 male. 
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Tipula cylindrata n. sp. 

Brown; head \'cr\’ dark brown ; rostnnn dark brown above, ycllo\vish 
l)clow; palpi blackish brown; firsL and second sepnnents of antennae 
yellow, third brownish yellow, others dark brown, incised below; 
collare <>[rayish with three l^rown spots; metanotum ^rawsh with three 
brown stripes, each of which is divided by a broad gray line; coxa?, 
pleura, scutelluin and metanotum hoary; scutellum and metanotum 
with a median lirown lino; halteres yellow, knobs brown; legs broivn, 
femora somewhat lighter toward the base; abdomen light brown, with 
a dorsal darker brown line; ninth tergite with a broad deep V-shaped 
incision, the lateral margins of whieh are notched; ninth sternite with a 
narrow very deep incision; the margins of which are continuous for a 
part of their length; no ])leural sutures; ]>leural margin with a small 
tnangular chitinized projection just outside the base of the short tumid 
brown third pair of a]}]xmdagcs; wings with a grayish tinge, vdth 
several irregular more or loss distinct whitish spaces; a rather broad, 
not well-defined whitish band beginning in front of the vStigma, covering 
the distal ]iorlion of the lirsi basal cell, crossing the second basal cell a 
little beyond its middle, and extending along the anal cell to the posterior 
margin of the wing; indistinct whitish spots in the base of the anal and 
axillary cells, in the ti]) of the sub-marginal cell, and in the base of the 
marginal, sub -marginal, first posterior, discal and fourth posterior cells; 
stigma and a small sijot over the lip of the auxilliary vein and another 
over tlie tip of the pitefurca. brown. Length 1 L mm., wing 13 mm. 

Habitat: San Diego. Cal. males. 

Tipula flavomarginata n. sj). 

Yellow: head cinereous aVxive with a median brown strijx'; rostnim, 
pal])! and first two segments (.if anteniue yellow; third segment \-ellowish, 
l^rownish toward the li]). other segments brown somewhat darker at 
the base; dorsum of tliorax light yellowish with four distinct bnwvn 
stripes: scutellum and metanotum yellow, with a faint, median, brown 
line; jilcura yellow; halteres yellow toward the base, darker towards 
the knobs winch arc dark brown, tips lighter; femora, except the tip. 
yellowish; tibia and tarsi and ihc tii^is of the femora ])rown; abdomen 
velloudsh at the liase, lirownish posteriorly, posterior margin of each 
segment yellow; eighth sternite slightly produced, posterior margin 
roundly emarginatc with two Inmehes of reddish yellow hairs; ninth 
tergite produced and narrowed ])osteriorh', posterior margin witli a 
crcscent-shapcd incision in the middle of which is a pair of short. l)lack 
triangular, downward-ijrojecting teeth, the ventral margins of the pos- 
terior lateral angles with narrow, elongate, black projections; ninth 
steniitc divided ventral ly by a broad membranous area, ])osterior 
margin with two ])airs of small ai)|)ondages. the u])per pair ovale, tips 
with long yellow hairs, the lower pair more S]Xitulate, hangdng in the 
crescent -shaped incision m the posterior margin of the sternite; pleural 
suture distinct; u])per pair of apjxndages narrow toward the base and 
broader toward the tip the anterior u]:)]xt ccjrner j^rodueed into a finger- 
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like projection; second pair of appenda<;cs broad, irre^ailar in shape 
anterior margin folded back; third pair broad at the base, slightly 
naiTOwer toward the tip. anterior upper corner produced into a broad, 
blunt tip; wings hyaline; the stigma, a small si)ot over the origin of the 
praefurca, and a narrou' border along the great cross \'ein and the end of 
the fifth vein, brown; the whitish band 1)eginning in front of the stigma 
extends across the discal cell into the fourth ]X)stcrior cell, (in some 
specimens reaching almost or quite to tlte posterior margin); small white 
spot just beyond the stigma. Lengtli 1 1 mm., wing Id mm. 

Habitat; San Diego. Cal. S males. 

Tipula rusticola n, sp. 

Yellow; head yellowish, darker above; palpi brown, last segment 
darker; first and second segmenis of antcnn:e yt'llow, others light 
brown darker at the base; thorax liglil ychow, the brownish stripes of 
the dorsum faintly indicated; lialtercs yellowish, knobs brown, tigjs 
lighter; femora yellowish, ti])s l:>rcnvn; tibia and tarsus hwownish; abdo- 
men A'cllowish, Iwownisl] jjosteriorly; ]X).slerior margin of eighth .sternite 
with two tufts of ratlier long, reddish yellow, hairs; ninth tergite with a 
broad, median furrow, lateral angles hnt sligbth' produced; ninth sternite 
divided by a rather broad, whitish membranous ])ortion; from the pos- 
terior margin just at the edge of tlie membrane there arises a ])air of 
chitinized two-parted apitendages, the outer iiosterior part is somewhat 
spatulatc the tip furnished with a fringe of reddish yellow hair, the 
inner part is broader, longer, somewhat twisted and with a double- 
pointed tip; first [tail* of appc'udages long, slender; second pair Itroad. 
black-tipped with three more strongly ehilinized ridges; the third 
appendages are much smaller, imchitinized and have a small soft leaf-like 
lobe cxiciiding outwardly at right angles to the rest of the lobe; wings 
hyaline, veins brownish yellow; stigma Inown; a whitish broken band 
beginning in front of the stigma and exleriding across the discal cell into 
the base of the fourth posterior cell. Length 12 mm., wing 12 mm. 

Habitat: Key port. Wash. 2 males. 

Tipula derbyi n. sp. 

Yellow; head dark brown pruinosc above; rostrum brownish yellow; 
palpi very dark brown; first, second and basal half of third segment of 
antennte. yellow, other segments very dark Imown; thorax yellow the 
three dorsal brown stripes more or less distinctly indicated; haltcres 
brown, ycliovr at the base, knobs darker: legs yellow, tarsi and the distal 
portion of the tibia browni.sh ; abdomen yellow somewhat darker i)os- 
teriorly; dorsal and lateral lines more or less faintly indicated; eighth 
tergite of male semicircular; eighth sternite produced posteriorly and 
forming a floor for the genital chamber, posterior margin \rith a shallow- 
semicircular incision which is filled w-ith a white more or less tumid 
membrane; posterior lateral angles with sub-triangular chitinized 
processes, the tonninal portion of which bear a few short, curved bris- 
tles; ninth tergite divided by a median suture into two sub-rectangular,. 
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somewhat tuniicl, protruding processes the posterior lateral margins 
of which are shar]4y incised; ninth stemitc large, lower posterior angles 
with somewhat curved, downward-projecting spatulate appendages, 
these are attached by the lateral margin and bear numerous short, 
reddish brown hairs near the tip; pleural sutures well-dcA'cloped com- 
pletely setting olb tlie sharp-])ointed triangular pleura, first pair of 
pleural apiH'ndagcs small, s[)alulat(\ second ])air with a narrow stalk 
Ixuring a large, thin, irregular, rectangular plate; third pair somewhat 
spatulate, very much larger than the first pair, with rather long reddish 
hair at the tip; eighth sternite of female rather strongly chitinized, 
]:)Ostcrior lateral angles produced into short rounded lobes a little longer 
than wide; two short. Inroad, Iwo-pninted s trough' chitinized appendages 
arise from the ])Ostcrior lateral angles of the broad tnmeate median lobe; 
ninth icrgitc \'cry small almost concealed beneath the eighth; tenth 
tcrgito also very short, more strongly chitinized, ccrci very short, broad, 
rounded; wings Inaaline with a vQvy slight smoky tinge, costal and 
subcostal cells \'cHowish; stigma brown, an interrupted whitish band 
lunning from in front of the stigma through the discal cell into the base 
of the fourth i)Oslcrior cell, another whitish spot behind the stigma, a 
small indistinct brownish spot at the origin of the pnefurca. Length 
male 13 mm., female VJ mm,, wing 12 nun. 

Habitat; Stanford University. Many males, b females. 
Larva^ feeding on grain roots in meadows. 

Tipula pacifica n. sp. 

Brown; head gra\'ish brown with dorso-median and ])OSt-ocular 
liroad, brown linos; rostrum grayish brown, sides darker; first and last 
segments of jjaUi dark brown, others hghter l>rown: first and second 
segments of antenna yellowish brown others laownish. tlarkor at the 
base; antenna of female more yellowish; ihorac'ic dorsum with very 
broa<l. V)rown stri])es which tire distinctly ])()rdered ])y darker brown lines; 
median stripe divided l)y a fusiform 1>rown line; lateral margins clouded 
with Itrown; dors('-] )leural membrane whitish; ].>leura grayish luown 
with indistinct brown s])ols; an irregnlar ].>rownish line just l)elow the 
dorso-].)leural snture: srutelhnn almost wholly luown; metanotum 
gravish with three laoad, Iu'owti stripes; hallcres brownish, kno1)s 
darker. ti]5s whitish ;.legs laownisli, tarsi and ti])s of femora and til.>ia 
darker; alulomcn brown, darker brouii laterally; extreme margins 
whitish, seventh, eightli and ninth segments almost wholly dark 1>rown; 
posterior margin of eiglith sternite \’ellowish. not ])roduced posteriorly; 
posterior margin of ninth tergiie yellcwish, under surface with iwn 
Idaek. triangular, downward-] )roiecling ])rocesses; ])ostcrior margin o! 
ninth steniite with a Inroad, dee]) reciangtilar incision; ])leural suture 
indistinct, lateral margins with a ])air of very large whitish irregnilar- 
sha]JC'd a])](eTidages some of tb; inner and u|)])er folds of whieli are 
furnished with thick, short, black hairs or bristU's; upper a])pendage- 
rather broad, lateral margins somewlKit rolled, ti]) roiuxU'd; ovijiosite:' 
of female .reddi ell brown, u])per valves rather long, acute; lower x-alve- 
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reachinjf about to middle of uvipcr valves; Impi; aud Vjroad. brown, 
with whitish Sj)Ots in all the eclls, a s[)Oi in the bcjj;inninjt; of ilie basal 
cells, the ori«[ia of the pnefurca, the stij^^ma, th(' ti]) of the seventli vein 
and less distinct spots near the middle of the second basal, anal aiid 
axillary cells, darker Irrown; rlie margin of the winjj; is marked with 
larger or smaller whitish spots in all tlie cells; irregular whitish sj)ots in 
the region of the stigma, the discal ('clI and in the basal aital cells; veins 
brown, some of them with a narrow brown border. Length male 
2(i mm., female 33 mm., wing 27 mm. 

Habitat: Deer Park, Placer Co., Cal. 3 males, 2 females. 
(Types). Keyport, Wash. I female. 

One of the males is mnch smaller measuring only 21) n\m. 
wing 20 mm. In size and general a|)pearance. this specimeit 
looks somewhat like T. abdominalis Say, htu the antenme, the 
markings on the thorax and the structure of the hy|)o])ygium 
are quite different. 

Tipula calif omica n. .sj). 

Brownish yellow; head yellowish slighilv darker above: italpi brown, 
vcllowisli toward the base; lirst and see(jnd and the basal half of llie 
third segments of the antenme yellow, other segments Iwown, darker at 
the base; dorsum of thorax light Imnvnisli yellow with four broad, brown 
siri])cs; seutellum and metanolum l^rownish yellow; pleura hoary; 
halteres whitish, knobs Ijrown, tips lighter; legs ychowish. li])s of the 
femora, tibia and tarsi darker; al)(lomen vellowish. l.)rownish i)osteriorly. 
sides witli a disiinci Ix'okcn l)n)wn line; ])osterior margin of eighth 
stcrnilc with a ronndc'd incision, tlie middle with a short rounded ]>ro- 
jection above which arist's two slender jitaieils of yellow hairs: lateral 
angles with a ])air of triangular tootltdike projections which bear a 
fiinge of long yellow hairs on their inner margins; ninth tergite with a 
deei'} median furrow and a rather deep V-sliapod incision from iIk' :ipex 
of which aiises a short triangular blaek-ti])peil tooth; ninth sternlte 
with a very Itroad. deept L-shaped incision in whit'h Itangs a jjair ot 
large, tumid, vellow-ltaired aiipendagcs; a’pex of titis iiuPion wiiii line 
short, reddish'Vellow hairs which almost conceal two short, conical 
projections; pleural sutures C(HTi])lele; lirst pair ot a))]>endages Miuiewliat 
conical, furnished with raiiier long. Mack hairs; SLvond isiir broad, 
somewhat llattened edges black; third ])air more strongly e’lniinii'ied. 
olilong, somewhat twisted, ending in a bhtnl tjoint: witigs liyaline wi'di 
a slight brownish tiiyge i>artieuiar]y in tlie apex: the stigma and a small 
s])ur over the ti]j of the snheostal vein and the beginning o: tile ora’iurea. 
l.irown; wins wuh an indisiinei v. liiiidi bonier: a wltiti-li >]'ot nw‘, I'eati’e 
and just liehind ilie stigma'. Length hi nmi.. wmg 2n rnm. 

Habitat: Palo Alio, Cal. 2 males. 
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Tipula rupicola n. s|). 

Hntwn; lu'ad linnvnisli with broad, darker, dorso-inedian and |,)ost' 
iH-iilar lines: rusiann darker bn.nvn; very dark l)rown; anlonntc 
yrlKnvish <larker toward ilte li]). base of each so.yipent beyond the third 
i>Iackish; nu'sonotum tawny the three brown stripes bemlered by dis- 
tin.et <!arker In'own line's, tlie median one divided by a rather !)road, dark 
brtiwn line; dorso-pleiiral membrane whitish; pleura yrayish brown: an 
irreynlar line hist below the dorso-])lettral sntnre. and other siiois, 
darker brown; senielhnn and metanoium Isrown; htilteres li^tht yellow, 
kniiilis brown, lips liyhU'r; leys yellowish brown, tarsi and ti])S of femora 
ami tibia darkeia a broad vrhitisli riny on thi' femora a short distanei' 
from the ti;'; rdidomeii hrown. darker [Kisteriorly. lateral maryin darker; 
ninth teryiti.' somewhat inmid. posimao]' maryiu rcflexi'd and with a 
o;iir ('-f ineonspienons l)kn‘k (shyi’d lei'th; idc’tiral suture eonpilele extend- 
hiy to the anlerior maryin of the seyment thus disiinelly se‘])anitiny the 
nk-nra frona iPo >U'rnnm; nintli slernile almost hidden by the eiyluli 
"tornite; posU'rior maryin with two broad atmeiulayes the edyes o! 
wliicb are rolled in suelt a way that the ('(niliynons edyes of the two 
form a larye limieetiny o])en tube: ])o>leri(.)r maryin of ilii.' iilenra lailher 
r'tr<'nylv eliitinized. lower corner onKhieed into a sliort, shai'p ])oinl; 
iim.ii,'!' I'lair of aimendayes broad, short. li]is with ;i shallow rounded 
ineihott and with a frinye <if blaek iiairs; n])i.'er and ixisierior maryin of 
see-'iit! |)air of ap-pendayr':' furnished with raihrr lony ix'ddisii brown 
liairs tile !ow(,'i‘ anyle ])roduee<i into a rather lony spainlatk' ijroh’eiion; 
‘he upp(,r ])osterior anyle oi ilie third ]itiir ot ayipendayes stronyly 
(•liitini/.e(i an<l beariny a few blaek h:iirs: winys rather broad and lony. 
brownish will] tV;e lollowmy jKirts darker brown: tile stiyma. a s])oi 
ovrr tlie oriyin of the onefmva. the ba<e ol llie lourth posterior eell. 
tile li])S of all tlio \’('in> iKyeond ihe a’pex of llie winy, the middU* of tin.' 
no<u-rior maryin o'' tla' seoond bas:i] eell. ihe midrlle of the anal eell; 
tile di>tal portion of ilu.' meond and liflh ^■ein narrowly itordered with 
britwn: a whitish spot beyinniny in the maryin oj iIk' winy jnsl beyond 
tile stiyma extends into the lirsl iiosterior eell ant] follows it to the lii) 
of tlx' winy; another whitish s])oi bteyinniny in the maryin in front of 
the in'iyin of tile !)nefure:i extends diayoiuilb’ aeroNS i1r‘ ^ir^l b:isal and 
iusi mio the second basal cell: oilar smaller sixiis in the diseal, anal, 
axillarv ;ind the maryiiis of all the posterior (vlls, those in the anal eell 
extentliiiy forward into the seeinitl basal eell, Leiiytll lio mim. winy 
lV) nim . 

Habitat: Oak Creek Ckiiion, Ariz, 1 nude. 

The coloriny nf the ImkIv and th(' winy markitiys somewhat 
re>eTnl)lc T, eontaniinaia Dotine, but there tire several differ- 
ences the most im])ort[nU of wliieh is the struct tire ot the hypopy- 
yiuiTn This and the followiny s])e(‘ies, T. albimaeula. have the 
rdeural sutures well developed thtis entirely septiratiny the pleura 
from the other selerites. Followiny Snodyrass, these speeies 
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would be in a ^rovip lower iluui any he sludieil, a yroup eor- 
responding lo llie simplest ot' ilu' brovipal])! where the pleura, 
and sterna are enlirelv scjKiraU'd. 

Tipula albimacula n. sp. 

Rrowriish yelldW; iiciul hruwnish wllow wilii ;i darker >iripe ahovr. 
Ilrst scynidiu of ])al]n yollowish oihors brownish, last supmeiU darker; 
anleima' yellowish toward the base, yrowiny darker toward \hv tip. 
last four or li\e st'yntents l.irown: ineiatiolniit’brown with tliree broail. 
darker Itruwii stri])es; i)leura yellowish, juuint'jse. with a rather broad, 
hrowii strij}e extending from abow the base of the lirst eox;e to the base 
of the winys: seiitellum Itrown with a nu'dian liyluer line; nu'ltinotitin 
^•ell^wis]l with a \'ery narrow median brown line: loys yellowish, tai’si 
and li]>s of U-mora and til)ia darker; abdomen yellowisli. -potted with 
hrownish, with dors:il andkuei'al brown stripes: first, sixth. sc‘\-eiuh tind 
eiyhih terytt brownish: ninth teryiie uimid. ])ostrr!or maryin wiili a 
broad erescent-shtipial inei>ion iu the middle of whieli is a onall seiiii- 
eircular imasion; ninth sternlte similar to tin' iireeediny -terniles. po>- 
lerior maryin Ireariine, :i ]iair of leafdike ajiptaidayes whieh. ;n\' allaehed 
near the middle of their louy sides, iho margins of the opposin^r ihi-(^.,s 
sli*^'hilv eurkal in. thus forming :m ine<tni]ik'le tube; pk'tir:il suture 
L'Xteiidiitp lo the anterior intnyin of ilie seymeiil so that llte pleuutl 
selerites are eompietely sejKinned from tho others; npi)er aijitendtiyes 
la'oad, rounded, marttins somewhat more ehitinized; lower air, lend tiites 
lony. ratlier Itroad, somewhat twi>te<l. einlinp ‘m njiper ratlier liroad. 
hihint arm and ti lowc'r ntirrow, eurved. sharji-jiointed thtw; winys witli 
a. brownish tinye with several liyluer and darker spots; an irreyular 
hirukcii \''ish;t])ed, ivltiiish band beyinninp in front of the stiymti and 
endinyf close to the tiji of the sixth vein: a rather larpi- irrepnlai' wliitisli 
s]K)t oil the rnaryiii of the tixillary cell and other smaller whitish spots 
in all of the cells in the apit'al iiortiim of the winp; the whitish >iK.)ts in 
the margins of the posieri<ir eclls an' lionlered on each sidv* by lirownisli 
s]}ots. l^enylh do inin,, winy dd mm. 

llaliitat; Ari/tona. 1 male. 

See the note in regard lo iht' ln'])0})ygium of T. rujhcola. 

Tipula aspersa it. sp. 

Brown; head gravish brown with a narrow me<lian. dark bn.nvn line 
above and brownish lines back of the eyes; rostrum grayish brown, 
darker laterallv; tialpi dark brown; antenme yellowish, liasc of each 
scgmctil beyond the third Idack; metanotum gravish with three brown- 
ish stripes each of which is margined by darker brown; median stripes 
divided by a narrow brown line, lower inargin of metanotum bordered 
by a brown line; jtleura grayish jiruinosc’ with two median brown st)Ots 
and a brown stripe which begins on the prothorax and etuis just beyond 
the mcsopleunil suture; scutellnni and metanoinm grayish, each with 
a median brown line; a brown s[)0l abovi' l.ht' base of the lialteres; 
halteres yellowish, imobs lirown; legs >'eUowisb, tarsi and lips of femora 
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and tibia darker: abdomen broken with darker stripes dorsally and 
laterally; i.)osterior inar^hii of ninth tcr^hle of male with a pair of shiny, 
brown, irian<,wilar ])rojections between which is a deep narrow U-shaped 
incision; ninth st entile completely bordered below by a dce[> V-shaped 
incision; ])letiml snturo distinct curving upward altout the middle of 
the sei^ntcni after which it soon disappears; ut)])er apitenda^es lony, 
Itroad. strap-like, ti])s rounded; lower a])pcndayos broad, the chitinized 
margins rolled upon thetnseh'es, the distal margin with a long, strong 
claw; ui)])er valves of (ndpositor of f'^ntalc long narrow lips rounded; 
lower valves rather l)road, flat, tii^s acute; wings with a brownish tinge 
with Itrown s]xus at the ti])s of all the t cius, on the origin of the pnefurca, 
and in the second Itasal and anal cells; third vein and anterior branch 
of the fourth vein with brownish S])ots near the middle; second, third 
and fourth iKtsterictr (I'lls with brownish s])Ots toward the bases; stigma 
l)rown; an interng.ucd whitish l)and beginning back of the stigma and 
extending across tlte diseal cell into tlie base of the fourth ])oslerior 
cell, Jwngth male 14 nun., female H) mm., wing 17 mm. 

Habitat: Pacific Grove, Cal. 1 male, 1 female. 

Tipula planicornia n. sp. 

Brownish yellow; Iteeal yellowish somewhat cinereous above, witli 
a median darker line; pal|)i ycUouc last segment itrowiv, first three 
segments of antenna- >'ellow, fourth sometiines also yellowish, others 
brown, darker at the Itase; dorsum of tlte thorax Itruwnish yellow, with 
three Itrown strijies the median one dii'idc'd hy a eincreous or yellowish 
line: seulelhnri \ellow with ti median, Itrown lint-; ]4eura and metaiuv 
turn gravish ])niinose; halleres yellow, knobs Itvown. tijts lighter; leg> 
yellow, tarsi somewhat darker: abdonteit Imnvnish yellow, darker 
])osterior]y, the median, liorsal, Itnnvn line broader than the later lines; 
]x.)sterior margin of the eightli sterniu- with a sball<iw rounded incision, 
middle I'nirtion with a wliiltsli memlaane from which arises twi) bmsh- 
like ttifts of long, light yc-lhuv hairs, a.s both lufu tire direct etl inwtird 
they c-rnss etieh other; laU-rtil angles fnrnidied wiili a broad, invgular- 
shaix‘d ehitiniz(-<l apitetukige. llie n]>prr inner tingk- oi whieh is drtiwn 
out imm ti ratlter Jong. Ilallened, sliglnly eniovd ekiw; tin- inner lanler- 
ioT' Uice of tliis tpipen.dtige is Uirnislted with tw(^ ridgeN or keels, lis- 
one hti> a serniie. h:uvy vntirgin. trie luv/ei* 'au'. running at riglr 
tingles lei the o’dra-r. is laaidueed into a long, narrow, slightly rurved tirni: 
ninth tergite runall. posterior nit.rgin with two vinal! ('re.-eeni->haped 
inemcn- Ik.: ween whieh is ti shttnr in;ingul;n’. furrowed OMth; nint'^ 
sternile ’vith ti ''.'er\' (hv-p L -<htiped mei.^ion whieh is lilU-fl with ;i jiti!" 
01 tit)]jendag.e'' the po^-terii*r ^aee^ oi wliieli are eliitinized tnid eaw: 
lermmtiting in ;i liair of baekwtird-j’ri G'cdng eltiws, the lowei' >)ne> low 
and curved, \]){- nppi’r one> short, I'.-s-, lamiigly ehitini/.ed, ineons] lieii - 
ous; nleiiral -uttire eianplete; upjier ]>ti!r of appi-ndages n-ddislt i)ro\.\'i:. 
brotidly spaiulaie. i'unii.'.lted with long, browni-h tmd yellowish hair: . 
second inir ifongtite, -nddenly la'oadetU'd abotil tlte middle. ])osierio- 
margin with long yillow litiirs, di>Uil mtirgln bltiek, strongl\’ eliitinizeO. 
third ptiir yelk.jw, narrowl}.' >paiulate: the king, >trongly ehitinizeeg 
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black-lipped. shicld-shaiDcd penis ,^nard often shows distinctly between 
those appendages; abdomen of female lonj^, cylindrical; ovipositor 
reddish brown, upper vab'os hnty, slender, acute, lower vab'es liroader, 
less aemte; winy^s hyaline with a sliitht lirownish tinye; stiyma liyht 
brown, inconspicuous; a ratltcr <]istinel whitish Itand beyinniny in 
front of the stiyma and exten<liny throuyh the discal cell into the liasc 
of the fourth posterior cell, Lenyth male IS mm., female 27 mm., 
winy Id mm. 

Habitat; San Diego. Cal. 20 males, 8 females. 

Tipula pyramis n. sp, 

Brownish yellow; head yellowisln ('inc'rcous al)Ove. with a median 
darker line; jtalpi yellow, last seymeni darker; first tliree scynnents of 
antenme yellow, others lirown; dorsum of thorax liyhi yellowish brown, 
with four br()ad. lirown stripes, the anterior ends of eac'h of which, curve 
sliyhlh' outward; lietween the median pair is a narrow, indisliiu't 
l>rown line; melauoturn, pleura and ('oxie yra\ash jiruinose; halleres 
vellow. knobs luown. tips liyhter; k'ys In'ownish, ba>e of femora yellow- 
ish; abdomen brownish yellow, darker ]jostent)rly with three brown 
stripes which are broader and i>r()wne’r posteriorly; eiyhlh sternite. 
somewhat tiroduced ])osteriorly. posterifjr margin with a rather i)road. 
el(.niyated round-tipped fla]) which is maryined with vellowish hairs; 
al.K)ve this flajj. attached to the inner uipiier! surface of the t'iyhlh 
sternite and to the anterior maryin of ilie ninth sternite is a long, flat, 
1;i])criny. slender j)rocess the cuin'od lij) <»f which hooks into the nie(lia.n 
incision of the ]}(.isterior maryin of tin' ninlh sieriiiie; ninth teryitc 
short, leaving the apjX'ndayes unn>nally i'X]'osed, divided by a deep 
\"-shapod incision and a dorsal median furrow from winch arises a short, 
conical liyhi-c(.)lorcd proei'ss: ninth siernite elongated, jiosterior maryin- 
with ;i dec].) incision in which, arisiny from the maryin lust below' the 
])leund siitiitx'. is ti pair of lony. slender jioinied a])].it'ndayes; j.ileural 
mturi very short; first pair of a])pendayes rather short, stout. i'urve(.l 
forward near the middle; second |)air with the edyts rolled up. ending 
in iw'o Ijlack teeth; third i)air unusualh' large, narrow at the base, 
l)road in the middle, tapering to a blunt juant, on the ])o>lenur margin 
near the liase are two blunt teeth; wings hyaline, costal and sultcostal 
cell W'ith a vellnw'ish tinge; >liyma brown; a broken, wiiitish liand beyin- 
niny in front {.)f the stigma and reaching tliroiiyh the discal cell inU) the 
base of the fourth ]iosierior cell. la'iutih IP mm., wing IP mm. 
Habitat; Pyramid Lake, Xev 7 males. 

Tipula sylvicoia n. sp. 

Brow'nish'Veliow; head yellviwish, ciiUTCOus aliove: ])al])i brown, 
first segment yellow; first three segments of antenna' yellow, others 
brown, somewhat darkc'r at the base; dorsum of thorax grayish liruwn 
with three l.)road, brown stripes, tlie median one divided by ;i gray line; 
scutellum light yellow with a faint median brown line; meianotuin and 
pleura yellowish, iiruinosc; halleres yellow, knobs brown, tips lighter; 
legs yellow, ti])s of femora ti1)ia and lar^i darker; abdomen brownish 
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yellow, darker ])nsteri()rl}'. llie darker dorsal and lateral stn],)cs faintly 
indicated; ]'osterinr margin of ei.ehlk sternite with a very Itroad, rouiKkal 
ineisi(ni. miildle itoriittn with a narrow white memljraite from which 
arises two hnistKs of \'ery Ioiil;. reddisli yellow hair; lateral anj^des with 
more sironyly eliitmixt'd. iriansl^nlar, inward-]>rojectin<^ a|)])('nda|;es. 
the lips and inner margins of ^^•]hch an‘ fnrnislK'<l with ycilow Iriirs; 
]ioslerior nanryin of nintlt leryiie with a broad sliallow incision and witi’i 
a less sinwicl.^' cliitinixed yellow bordc'r which is tjuile dislindly set oiT 
from the rc'>L of the lenhte, the niid(’l(' of this border is pr<.)\'idcd with a 
]Kuv of blackish tnanynlar U'cili. ilu' inne-r margins ol which an- straiyin 
and close toyeliier; ninth stv-nnle with, a deep narrow b-s]tti])e(l incision 
in the iijyer paiia of which hanys ti jiiiirof tnrni«l, yellow tipiumlayes; 
plenral sntnn- t'(»mplele; npijcr ]!air of tpipeiidayes s]xitnkite, yt'llow. 
Inrnishc'd wnii brnwinsh and vellow liairs; second pair broad. \'el]ow. 
black-lijiped ; tltird ]rnr elt'nyalc, lij's rouiuled. inaryins laHidislt brown; 
winys liyaltiic; -tiyina bri iwn. bn ken wliiiish Itand beyinniny iit from 
o: tile siiema ;nul (.‘Xlendiny tier* os the diseal t'el! into tlie Ikis^.- ol tin 
fonnh posterior eell. la-nyth bi nnm. winy 17 nnn. 

Iltdiittit; KeyjHtn, 'W’asl]. b imdes i Tyitcb S. Ctd.. I male. 
Tipula ungulata n, s]a 

Hrown; Iteadi \‘ell('wisln einere(»n> alxnas will; [i ntedian dark^'r 
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i(»r]\' \\illi dn'ei.' di'-liius brown liner'; eiylilh sternht' with a shyht . 
rouniled n:en;i>n from wltieh ari<e> two lull" ci reddisli yelimv liair; 
jxoierior lateral anyko with ktrye more s;ronyl\- rlh’inized tqmendayer;. 
the noSirTmr faee of ttkieli i- rmollv blaek. endiny in a bi'i^id. bhnr 
ottier toDth and an inner, ntirrinver, -liarper i"oih: ptt-'iorior maryin c; 
ninth teryin. with a rounded ineisi<,ii in the imddl(' of whieh are tw<' 
short, shat'r ninth '-lerniie di\id('d by a deep, broad I'-sliaped 

inei'ioii in wlneh hany^ a j-air of \<-lio\Msb ]lendnlon^ apjjendayes :n)d 
from wliieh nrovet' a pair of eon>pieuour. .-’rnnyl}’ ehuimzed. oiawdila 
appemlaye-' ; nlenral >ulnre eomplete. lir-l jiair oi appendaye- ratlte- 
brotid, brown, tip I'onndetl. with lony 'irown liair: seeond pair broatl 
llaticned. otfer faee with a more :Oronyi\' ehitinized fold; third pa'’’ 
ekaiyale, riarn-vretl in the mid<l!e. li]> nnm led: abdomen oi female ceip. 
lony. ovino'itor reddish brown, upper \'[ij\’es lony, a<'me. tips sliyhti'.' 
cnrr'ed, liiW.-r v[(]\-e- lony. bnsid, ’ipr.- trmieate, sliyhlly roundly emar- 
yintite; wincr- hyaline witli a browni'li tinye: eoMal and stibeospil eel: 
^\‘]]o^vish; .'ti.ennti and ;i wry narrow bmder on the yiant eross \'ein and 
the tip of trie tiftli wm brown; a 'whitir'lt band beyinniny in from oi iln 
stiyma and exunahny aerom the dio-.d eell into the btise of the fonnh 
])osU'nor eell; and indistinct wlhti-h ryioi be\’ond the -tiyma. laniyb 
male lb mm., feintik' db mm., winy bi mm. 

Habitat Still Dieyo. Ctd. Ml maUw. 4 females. 
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Tipula bifalcata n. sp. 

Vdlow; head yellow, cinereous above wiih a median, darker line: 
|,ial}ti vellow, li].is somc'wduil darkc'r; lirsi and stvond seymenls of aiv- 
lenna- vellow. oiliers brown: dorsum of ihorax lioiiey wllow. siriiK"- 
\-e]'v faintly indicated; rest (»f iiiurax yellowish, iiruinoH': hallercs 
yellow, knolis brown; leps yellow, lips of femora, tibia and mi’si darker: 
abdomen yellow at lh(' base. Ironnish po>Ui'ie)iiy ; eiphih stermce 
liroduced. narrowed iV)SU'riorly; posterior marL^in with a shallow broad, 
rounded incision from the tttifldle of wliieh .arises a tuft of short, ihi'-k, 
still’, yellow hairs; lateral anyk'S with, a ]>air of eonieai i)ro('esses. liie tips 
of each of whieh aax* furnishkb with a pair of ekwe-set, lonp, heave, 
eitrved. reddisli bristles atid sevrral shorter yellow hairs; nimli teryite 
with a. flee]) mt'dian furrow, luKierior uatiryiu eiidiity in a pair of short. 
linja<b biiinl. blaek tt‘elh. beiwa.^n wlheli i.-' a stjutire ineision: ])ostenor 
lateral anyles inflexed; ninth sternite with a dee]> shieid'shajted incision 
from tlte sides of wltieli aiwas ti jhiir of reetaityular yilales whielt are 
imbedded in the membntne tmd to liw tips oj whieli are atlaehed the 
two-j.iarted base of ilu- lony. sirouo]v curved. <k‘t'plv furrowed, two- 
poiuled yuard; iust below tlm eud of ilu- jileiiral suture, whieh is indi' 
rated onlv at the ]tosteri<tr maryin. lumys a jsiir of ilat. irnneate ti])]ierid- 
ayes, the lower edye.^ ol wiv’eh are i'iirni>lied with lony, tliiek, reddidit 
vellow hair: posterior maryin ol pleura wiih a t'erc diylil voimdid 
ineision: lir.st ])air o! ai'p-endayes lony. sleitder, yellow. ('iir\'ed backward 
near int'ir middli'. lip'' with lony )'ello\v hairs: soeond pttir hro;idi. (kit- 
lened. bas(‘ narrower, anterior imiryin simuylv ehitinitted, with :i s1i:ir]' 
Irianyular tootii tit the tip ttutl ti lony. utirrow iietir the ba.se iif \ hc 
tippendtiye: inner faces with :i series e>f line' ehiiinons ridyes; tliird ptiir 
we'll separated from the se-eond. -iKitulaie with anterior tinyle drtiwn 
out into a hireKid. blunt point; tirisiny from the- ;-ame' e'omnion ]>:ise a> 
the- other ti]mendtiye's is a fourth pair of simnyly elntmized ;i]ii)endaye:'- 
caeh (’onsistiny of a broad ba^e and a lony. re'yuitirh' Uj'Wtird-eitrwbp 
Uijieriny hoeik: winys hy.alini'; e’osttil tind 'Sube'ost:ii eeh iiyittly tinye’d 
with ve'llow: stiynuj brown, indistine't; ;i lainlly tndteate’di wlnli^li soot 
in front of the' stiyina. Le'Uyih mm., winy b> mm. 

Halntat; San Die'yo. Cal. I male. 

Tipula biarmata n. sji. 

Like 'r. Iiifale'ata with the* tollowinyexee'iilions: third ioim of anienn:e' 
mostly ve'llow; deirsum of thortix liyhier yellow; the oosterior maryin of 
the ninth te'ryite without the me''.litni square ineisirju: the trimetiie 
ajijX'udaye's just beiow the end of the j,)le'nral suture tire.' more tumid: 
third pair of pleuml ai'ipendaycs elonyaie, narreiw. of the same widtli 
throuyhout; fourth i)air of a[)]>e'ndaye.s Hatter, shorte'r. le-ss >i!-onyiy 
curved: a distinct whitish hand beyinniny in front etf tlie' sliyma and 
extendiny across the dise'al e'e'll iiUei the base e)i the' fourth posU'rior cell. 
Leuyth IS nun., winy Ih mm. 

Habitat: Kc; ,’pOl e, Wash. 1 nude. 
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Tipula stemata n. sp. 

Yellow; hear! yellow slightly darker above; palpi brown, yellow ai 
the base; first two segments of antennae yellow, third brownish yellow, 
others brown ; dorsum of thorax yellow'with three brown stripes faintly 
indicated; seuiellum, metanotum and pleura yellowish; halteres brown, 
base yellow, knobs brown, tips lighter; legs yellow, the tarsi and the 
extreme ti].) of the femora and tibia a little darker; abdomen yellow at 
the base, lirownish yellow posteriorly, the three brown stripes only 
faintly indicated; cigiith sternite extending well up on the sides of the 
abdomen and much produced posteriorly, posterior margin rounded. 
ii]j]jcr (inner) surface witli a median joair of short brush-like tufts of 
hair and a lateral pair of large whitish, membranous appendages 
which end in strongly chitinized brown triangular tips; ninth tcrgilc 
wry large about as broad as long, posterior lateral angle produced into 
a pair of tliick heavy, slightly curved pointed horns; posterior margin 
with two liroad, flattened, black-cdgcd teeth between which is a small 
rounded incasion; ninth sternite about concealed by the eighth sternito. 
oiih' the sides showing; posterior margin with a double incision iIk 
heart-shaped anterior [lart being connected witli the rounded posterior 
part liv a narrow channel; in the middle of the heart-shaped part lies the. 
two slender, curvc<b round-li])ped processes which liranch olT from the 
liase of the guard, the guard itself being long, shicld-sba])ed and with 
seven Idack teeth or spines toward the tip, the largest and longest arises 
from the middle line of the posterior face not far from the tip; pleura 
verv small, suture com]ilele; hrsi pair of appcnrlagcs small, whitisln 
sruitulato, tiy) with brown hairs; second pair flattened, posterior nuirgin 
rounded, anterior margin more strongly ehitinizA'd, Vdaek, ending in a 
heavy' triangular tooth with a much smaller s|)inc just before it; third 
pair closely joined to the second forming a rounded lolje on its ])Oslcrior 
margin; wings hyaline, costal and subcostal cells and stigma with yellow- 
ish lirown tinge; I'cins lirown. Length 1 7 mm., wing 1 s mm. 

Halhtat: Stanford Lrinversitya Cal. 2 males. 

Tipula tergata n. sj). 

Brown; liead yellowish, somewltat cinereous above; paljji yellow. 
Iasi segment brown; flrst two segments of antemue vellow, the third 
yellowish, brownish toward the ti|), other segments brown, slightly 
swollen at the base; dorsum of ihura.x light yellowish brown with foui- 
distinct V)rown stripes; scutcllum and metanotum light brown with a 
median darker line; i)loura grayish, pruinosc; halteres yullow, knobs 
brown, tips lighter; legs brown, cox:e and basal portion of femora yellow; 
first two or three segments of abdomen yellowish, others brownish, 
posterior margin of each light yellow; eighth sternite very large, the 
broad posterior margin with a very slight rounded incision, the narrow, 
whitish membrane at the middle provided with two tufts of reddish 
yellow hair; lateral angles with irrcgiilar-sliaped appendages, ending in 
an upper blunt and a lower shan^er lobe, the posterior faces strong!}' 
chitinized; ninth tergite large, about as broad as long, posterior latera 
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angle produced into two long, triangular processes, the lijis of whirli arc 
slightly cun'cd and acute; on tire post on or margin at the base of ihc 
inner face of these processes is a pair of short, l)lack. blunt projections; 
ninth sternite divided by a deo]) Itroad mcinhranons dc] >rcs.si()ii on the 
lower margin of which are two small cltiiinous rings and from the np])cr 
portion of which anscs the long ctirx'cd, Ihglily eliitinized, beak-like 
guard; in the lateral rnargin of iliis depression just below the pleural 
suture, which is complete, is a small, short, cur\'cd claw, and a short 
yellow-haired, tumid process; the posterior angle of the ])leura juaxluced 
into a short, iu'oad, triangular first pair of appendages small, 

very light brown, gentl\' eunvd forward, witli reddish V)rown hair; 
second pair Inroad, fat, twisted, ending in a heavy, !)Iack, triangular 
tooth; third pair 1)roadl\' joined to the second, elongate, distal half 
suddenly narrowed; wing hyaline, oosial anti subcostal cell yellowish; 
stigma brown; a faint whitish siioi in front of the stigma; Length 
17 mm., wing 17 mm. 

Habitat: Pyramid Lake, Xev. 2 males, rrv]}e). S. Cab 
1 male. 

Similar in appiearancc to '[\ sternata but differs in the mark- 
ings of the thorax and the details of the structure of the 
hypopvgiiim. 

Tipula flavicoma n. s]). 

Yellow; head yellow with a narrow brown stripe aliove; rostrum 
yellow; first three segments of j)aipi yc'Ilow, last segment imiwn; first 
three segments of antenna? yellow, fonrlli segment yellowish brown, 
others brown; melanotum Iwownish yellow with thin indislinet brown 
stri])es, the median one dnided and fainlb' bordered by darker brown; 
plettra light yellow, imtinose; scuUilmn and irieianotnm yellow; halleres 
yellow, knobs brown; legs yellow, tarsi and ii]>s of femora and tibia 
darker; abdomen yellow witli disiiiK'i l)r()wn liras above and on the 
sides, the latter wavv; eighth sternite somewhat prodiuced posteriorly, 
posterior margin tnmeate wiih a fringe of light yellow hairs; inner sides 
of the lateral angles, wlrich are somewliat jirodueed. with tufts of long 
yellow hair; ninth tergite with a median rather broad L-shaped incision 
and lateral very slight rounded incision; nimh sternite with a very de(‘]), 
broad, rounded incision in whieli hangs a pair <if long, yellow, tumid, 
hairy a]jpendages; pleural .suture eon>j)k‘te. the u|>]xt j)orlion faintly 
marked, posterior margin of pleura naih a luuad, shallow. roiinde<l 
incision; first pair of appendages .-.mail, s].)aUilaU\ second pair broad, 
twisted, tips black, thinl pair l)toad. flat, tips rounded; wing hyaline; 
veins and subcostal cell yellowish; stigma l)r(jwnish, rather indistinct; 
a whitish interrupted hand beginning in front of the stigma and extend- 
ing across the discal cell into the base of the fourth ])osterior cell; 
indistinct whitish spots in the second l)asal, anal, and axillary cells. 
Length 17 mm., tving 10 iiim. 

Habitat; Montana. 1 male. 
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Tipula biuncus n. sj). 

Bro\Mush yollow; lioad yollo^^-ish, cinereous above with a median 
darker line; x’c’llow, first uvo se^anents of antennre yellow, others 
brown; dorsinn of tliorax cinereous with llirco median brown lines and 
lw() lateral broadc'r l>rown stripes: dorsal ])lcural membrane yellow; 
jiletira ;yrayish. ]aiiinose; halleres yellow, knobs l)rown. tips Hyditer; 
leys yellow, tarsi and the ti])s of the femora and tibia l)rown; abdomen 
lirowtiish yelkuv with three brown stri])es, the dorsal one broad and 
<]islinel tlic* ]at<-'ra] ones l)rol<(‘ii: i)oslerior mnrttin of eighth sternite with 
a ver\' sliglit, rTjunded iiK'ision with a bnv reddish yellow hairs; ninth 
leryite with a vc-ry deejj \’-sha])ed incisi(m: itosterior lateral angles 
shar].)-])ointed: ninili stt-rnitt' dividc'd l)y a dee]), broad furrow in which 
hang two very short, linnid, yellow a])i.)cndages; ])leural sutures com- 
].)lete; Icnver angle of jjleiira produced into a short, blunt point; first 
]jair (if a].)pcitdages broad, sjiauilatc. brown, thickly covered with brown 
liair; second jjair llailcncd.- ])lac]c-tippcd. third pair closely joined to 
second, ycllowisli, rounded; a jtair of long, slender, sharp-pointed, 
slightly eur\cd liooks |irojccls ix‘)'ond the a].)|)cndagcs; base of oviposi- 
tor lu'own. vahes yt'llow; iijipcr valvt's slender, straight, tips rounded, 
lower \'alves l)road. triangular, sliorl, not reaching half way to the li])s 
of the upper A'ah'cs; wings hyaline; subcostal cell tinged with yellow; 
stigma brown; a very faintly indicated ])rokcn whitish band licginning 
in fnail of tlie stigma and extending across the diseal cell into the base 
of th(' fourlli ])osten(.)r cell. benglli male. 12 mm., lemale lo mm., 
wing Id mm. 

Habitat: S. Cal. 1 male. 1 female. 

Tipula meridiana n. s| ). 

Cira>-; liead grayish, darker alxjve; rosiiaim grayish above, l)rownish 
on the .sides; palpi l)rownis]i; luetanotum light yellowish with three 
broad, aslien stri|)es. each of which are distinctly In'own l>orflered and 
the middle one divided b\' a narrow brown lincu pleura, sciitellum and 
metanoium grax'ish, jiminose, latU'T witli a median brownish line: 
haltere^ yelkww *knobs bi-ownish at tlie ba.se: legs biwnish >-ellow, tarsi 
darker; alxlumen brow.m: eighth sternite distended l)elow to make room 
for a rather large, tumid ap]X'ndage that lU'ises from the ventral side of 
tli(.‘ ]»ase of the ninth sternite; ninth sternite with a dwep \ -shaped 
incision and a median suture wliieh extends to the base of the segnieiil; 
pleural suture eoni|)lete selling off a large rectangular selerite, the poster- 
ior vc'Utral corner of which is extended into a filuui point which bears 
iho appendages; the first pair of apjxMidages somewhat ovatig second 
])air liroad at the base, distal half twisted and more slrongdy chitinized; 
jxisterior margin of ninth tergite with two close-set. black-tippcd, blunt 
]>roiections; wings ahiK.ist h\'aliiie witli a slight brownish tinge; an indis- 
tinct whitish stripe in the first basal cell extending through the first 
posterior cell to the ti]i of the wing: all the veins with a more or less 
distinct brown liorder. Length 11 mm., wing la rnm. 

Habitat: Arizona. 1 male. 
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Tipula spatha n. s]>. 

Vi’llow; head yellow sli^Huly darker ahoNe; yakei x'ellow; iirsi iwo 
ve^^iiK-nts of anteniue yellow others wholly lirowii: rnaoniioUnii yellowish 
drown with three brown siri]){’s. the median one divided l>y a li.ediier line; 
eleura yellow, pruinose; scuU'lhnn and meianounn vellow; halleres 
i)ruwn. Irase yellow, tips of knobs yellowisli; le,e> yellow, tarsi and tijis 
of femora and tibia darker; al slomen yellow, thirker ] 'osteriorlw jiosierior 
maritiii of eac'h sc.Lfmeni li^yltdi*: eii^bth sterniie \a-rv larye. lirownish 
vellow; posterior marr;in with a median ivelanyukir iirojeetion. distal 
ride of wliich is fringed with short yelleiw hairs; la'oTatl of tliis is a iiair 
of tlnlnshaped av)p('rKia,ttes llie ti])s of which are imwided with ]oiu;\ 
:niff, reddish hairs; ninth teiypte dixdded liy a di't'o. V-sha])ed ineision 
and a dc-e]) lurrotv which reaches tn the anterior niarum where it widens 
eon>iderably, the ]Josterior inaryin eridiny in two shar]) tlownward- 
riroieeting points; ])OsU'rior inanrin of nintit sterniie witit a verv deep, 
brnad, r-sha])cd incision tn)m the anterior in.aryin of whic'b arises a 
jone;, ratlter Inroad an<l tumid, liyht yellowish process; ])lenra1 suture 
coniplcte, scUinpr off a rather lars^e rectanynjar selerile: upper :i])].)L'iidaL';e 
broad, llai, rounded, base niirrower. margins witli lony vellow hairs; 
Second appendayfes broad, thin, margins with ilne lilaek liairs; Itelow 
idle pleural suture is a pair of luniitj apiiendaev:' whieli bear loiptt yellow 
hairs; l.ictween these, iir()ie('tin;e: from the yeiii'al ebainber are three 
lon.e,', stronidy chilinized uroaiis. the uppor jiair aiv lony. narrow, sliarjo 
])ointed. the lower one is wider and has a broarl. do\vmvard-])roi(‘elinLt 
lip; wint^s hyaline, sulxiostal cell yt'llowisln a wliiiish Itand b(',e,'inuin.tt 
in front of the stii^nia and exieudiny aero>s the d,m:il eel] into the liase 
of llie fourth ]K)Sterior eel!; stiyma brown; iiltn win narrowlv borderc'd 
with. l)rown. Len^uh 21) mm., win,y 22 mm, 

Habitat; Arizona. 1 nude. 

Tipula occidentalis n, ^o 

Brownislt yelknv; head yellowish, cinereous abovr witli a meilian 
darker line; rostrum yellowish at the base. Iji'ownisli toward the ti]); 
hrst tlire(' sc^'meiits of anlennie yellow, others in'own. <]arker al ilu* 
Ijtise. distal end of seennents 1. d, d. 7, more or kvs vellowisb; florsum of 
thorax li^ht yellowish, with three brown strijic-. liie median one divided 
])y a liydu line; scutellum and inetunolum verv liyln Itrown with a median 
lirown strijX'. sidt's of metanotum Itrown; i>ieura ver\' liydu yellow, with 
iiidistincl .^miyish spots: halteres yellow, kno])< brown, liiis li^hier; 
k'lts ycllown lifis of the femora, tibia :ind tarsi darlaT; abdomen lirownislt 
yellow, darker piosteiiorly. with three distotei brown stripes, the dorsal 
one the Imoadrst; posterior mar^iit of each sevinent whitish; ])osterior 
margin of eighth sterniie with a romtded ineision from the middle 
inemljranous portion of which arises tu'o Itruslies of ivitlier long, yellow 
iiair; lateral angles with triangular hooked aiipendages the tips of which 
arc furnished with a few yellow hairs: nintli tergiic with a v(t\- broad, 
deo]), V'shaped incision; ninth sterniie divided ventrall\- by a ralh('r 
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broad, membranous portion, posterior margin with a broad, shallow 
U-shaped ineision in which hangs a pair of tumid, yellow, hairy append- 
ages; pleural suture complete; first pair of appendages brown, furnished 
with brown hairs, long, gently curved near the middle, tip rounded; 
second pair broad, more strongly chitinized, ending in two strong, blunt 
points; third ]}air closely joined to the second, quadrate, yellow, less 
strongly chitinized; wings hyaline with a faint brownish tinge; the stigma 
and faint spots over the tip of the subcostal vein and the origin of the 
prai^furca, brown; the whitish band beginning in front of the stigma 
extending across the discal cell into the l:iasc of the fourth posterior cell. 
Length lo mm., wing 17 mm. 

Habitat: San Diego, Cab 0 males, 

Tipula flavocauda n. sp. 

Brown; head yellowish brown, cinereous above; })alpi yellow, last 
segment brown; first three segments of antennae yellow, others brown, 
darker at the ha^c: dorsum of thorax gra>' with four brown lines; scutel- 
lum, metanotum, pleura and coxx grayish pminosc; haltercs yellow, 
knobs brown; legs yellow, tibia and tarsi darker; abdomen yellowish 
brown with three Inroad, brovai stri]:)es; posterior margin of eighth 
tergite with a median tuft of short, light yellow hairs between a pair of 
irregular-shaped, six-sided, box-like appendages which, when folded in 
place, show only one of the broadh' triangular surfaces; ninth tergite 
])rown, ])()Sterior and laleral margins yellow; posterior-lateral angles 
produced into two broad, truncate jjrojections eacli bearing on its 
\Tntral side a short. shar|). triangular tooth; ])ctween the lateral ],irojcc- 
tions and se|)arated from them by small rounded incisions is a median 
])air of short, shaiqj-pointed, broadh' triangular projections; ])osterior 
margin of ninth st('mite witli a rounded incision from Ihe nunnlwanons 
middle portion of which arises a pair of rather prominent, strongly 
chitinized, horn-like [trojections; abo\x' these, usually concealed by the 
pleural a|;pcndages. is a group of four otiicr chitinous appendages, thc^ 
lateral pair long, slender. shar])-pointed and ]:)cnt at right angles near 
the center, the upper member of llic gr(.)up is strong and beak-like, the 
lower member weak, slender and hooked at the tip; in the lateral margins 
of the incision, just Ix'low the i/ieural sutures is a pair of very short, 
yellow, tumid appendages the li])s of which arc; furnir.hefl with yc'llow 
hairs; pleural sutures complete, posterior margin of ideura with a short 
triangular tooth; ujjpc'r ]jair of apj^endages slender, whitisli with man}' 
brown hairs; second ])air brown, flat, ending in a sharp, hcav\', black, 
triangular point; third pair closely united to the second, consisting of 
two lobes the anterior one sharp-pointed, 'die posterior one tmneaten 
upper valves of ovipositor long, tips rounded and slightly curved 
upward; lower valves weakly chitinized, short, reaching only to the base 
of the upper valves; wings hyaline, costal and subcostal cells, the stigma 
and the veins brown. Length 10 mm,, female 20 mm., wing 17 mm. 

Habitat: San Diego, Cal. H males, 3 females. 
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ClIAX(iK OF 

Mr. C. P. Alexander has recently called my attention to the 
fact that some of the names that 1 used in describing certain 
Tipula in my article in Jour. N. Y. Ent. Soc. Vol. IX No. d 
(1901), were preoccupied. Some of these I had noted before 
but had neglected to change them. I now wish to propose 
the following changes: 

Page 107, for Tipuhi dara sul)stiuue T. pdlucidiu 
Page lid, for Tipula concinna substitute T. olympia. 

Page 110, for Tipula albovittata substitute T. rilfatapennis. 

Page 121, for Tipuhi contaminata substitute T. rommisrihilis. 
Page 124, for Tipula ^yaphica sul)stitute 7'. fuldlincatiL 


A PROBLEM IN THE FLIGHT OF INSECTS, 

HsHm;RT ()SH< )kN. 

In the usual explanations for the llight of insects, the 
mechanism is considered essentially as a plane with a rigid 
anterior border, flexible hinder border and with a vertical 
movement so that the vibrations result in the forward pro])ul' 
sion of the insect and. so far as 1 am awtire, no further discussion 
of the modes of progression have been ].>rcsented. There is, 
however, another feature in the flight of insects which appears 
to me to be well worthy of notice and which is not explained l)y 
the application of these ]}rinciplcs. at least without some 
modification. Insects, aside from the direct forward flight, 
are able to hover or even il\’ distinct!)- backward as of course 
everytjody who has observed insects must have noticed. It is 
only necessary to recall the hovering (light of swarms of insects 
in the air, such as midges, gnats, certain s])ecics of flics, May- 
flies, and even grasshoppers, to aiipreciaie the distinctness of 
this feature of flight. For a distinctly liackward ]>rogression, 
wc may cite the ajtproach and retreat of the hawk moths in 
their visits to flowers, the Itackward and i'orwtird movements 
of f)ccs as they light or rest upon ])lanis, tlic dragon-flies, and 
perhaps especially the backward flight of the Itoncy 1)ce in its 
initial flight from the hive when it is fixing tlic location of the 
entrance to its hive. 

Now if wc consider the mechanism of the wing as sim])ly a 
membrane with a rigid anterior liorder and the ])rogression 
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effected Ijy llie np and down movement of this membrane, the 
])ropulsion l)ein^ deUTmined by the flexibility of the posterioi 
l)ordcr. it will be sc‘en lhat while this device provides beauti- 
fully for the forward progression of the insect, it docs not 
account for such backward movements as have been noticed. 
This prol)lem has been in mind for several years and I ha\a 
])resented it on a number of occasions to my classes in Ento- 
rnologx' and it has provoked a good deal of discussion, and it 
appears to me that it is ])Ossible to offer an explanation which 
may l)c considered somewhat of a solution of the proldem. 
This solution has l)een suggested and contributed to by a 
number of students in tht'se discussions and it may be difficult 
to credit the explanation to any original source. 

The ex]danation of those movements seems most readilv 
accounted for on tlic basis of an adaptation in the wing which 
t)ro\-ides for a forward and l)ackward movement so that the 
angle of the wing with reference to the axis of the body repre- 
sents different degrees ranging from a right angle to an angle 
of do to 45 degrees for the anterior quadrant. It will be seen 
that when rotating forward in this manner, the rigid portion of 
the anterior part of the wing is shifted so that the flexible atneal 
and j)Osterior margins have a different extent and must present 
a varying pressure iiiX)n the air. It appears quite certain that 
this rotation would allow for varying degrees of the forward 
and backward pressure, or to state it in another way that the 
direction of force of each wing would form an angle to the 
median axis of the body, and that at the ])oint where these 
would neutralize each other, the effect would be to produce a 
stationary condition of the insect whereby it would hover at 
a fixed point, and thnt a slight further rotation forward would 
serve to push the insect in a backward direction. 

That this mechanism actually exists in many insects may 
be determined l>y the movement of the wing forward or back- 
ward in a horizontal plane, and it is easily noted in the position 
in which wings are fixed at death in many insects. Compari- 
son among different groups of insects will show that the extent 
of rotation differs greath' in different groups and this would 
agree thoroughly with the fact that the ability to hover or to 
retreat in flight is very differently developed in different insects.. 
Furthermore, it appears that the ability for this kind of flight 
depends in some degree upon the shape and especially upon 
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the width of the wings, as it will readily be recalled that ihe 
l>road winged moths and butterilies show Hi tie if any ilighi of 
this character, whereas the narrotv winged hawk moths, tlies, 
bees, etc., which have the ])ro]K'rtv distinctly developed are 
mostly narrow winged species. Furthermore, it seems that the 
development of loltes or other variable extentions of the mem- 
brane on the posterior Itorder may be signi (leant in this con- 
nection. An exhaustive com])arison amongst different species 
of insects, and careful reference as to the extent to which 
hovering or backward flight is possessed by the dirfcrenl sjteeies 
would be an interesting matter in this eonnectitin, but the 
author has not haul time to devote to such a researeh and the 
problem is presented here rather as a suggestion frtr iina'sii- 
gation than with the idea that it has been exhausted. 


FAUmSTIC STUDIES IN ENTOMOLOGY. 

T desire to call attention in this note to the desirability of 
more extemsive and especially more disiiiu'tly correlated 
studies upon the inscet fauna of the eoimlry and especially 
with reference to the localities represented by the members 
of this society. 

There is no question. I think, as to the grctit desirability of 
studies on the geographical distrilnition of insects, but L have 
been particularly impressed with the necessity for such studies 
and the desirability that it should be juished to greater intensity 
by recent efforts to. secure data concerning the distribution of 
the species in a grou|.) upon which 1 liaxa^ lieen engaged. 

The records of occurrences for insects have always 1>een a 
quite prominent feature of entomological journals and to a 
considerable extent, lists of species in certain groups, for certain 
localities, states, or districts, have ap])earcd in various journals. 
While the preparation of such lists may hy some Ije considered 
as a rather easy part of entomological investigations, it appears 
to me that accurately done work of this kind becomes of the 
highest scientific value, an-l that we may very well encourage 
it to the greatest extent that is possible. Undoubtedly this 
particular kind of work is one which cotild be entered upon 
with the greatest interest and with promise of most distinct 
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advancement to the science, if brought to the particular atten- 
tion of the members of this society, and especially for those 
who are located in places where such studies have been neg- 
lected. In many cases such isolated individuals are deterred 
from undertaking the listing of their native species because oi 
the idea that such work is not of primary importance, or from 
the difficulties encountered in finding the most satisfactory 
methods of preparation for various groups or securing the 
identification of such groups as may lie outside of their own 
especial field. These conditions may be greatly helped by the 
distinct stamp of approval of this society for such work and bv 
some concerted effort to arrange so that determinations ma\ 
be secured for the collections in different orders. The direct 
method of encouragement, it ap])cars to me, may be best taken 
up by the appointment of a standing eommittee on faunistics, 
the duty of which committee shall be to suggest means for thc' 
enconragement of such local work, thc assisting of individuals 
in placing their collections where they may be identified, the 
gathering of scattered and isolated local lists into more com- 
prehensive ones, either for certain groups of insects or to 
cover certain geographical districts, or to develop the faunistic 
study of Entomology in such other ways as they may deem 
l)rofitable. If this suggestion appeals to the society I should 
be pleased to see such a committee organized at this meeting 
or at such time as may seem appropriate, and given such 
instruction as the society may see l)est. In general, it would 
seem desirable that such lists as have been mentioned should 
be published in thc various jounrals to which they might be 
most appropriate, in the procx'cdings of stale academies or other 
local societies and that the more extended faunistic papers 
resulting from the collection of these may be finally pnblislied 
in the Annals or in such iournal as may give to them thc widest 
distribution and permanence. 

Some most excellent work of this kind is in progress in 
certain states and I think we will all agree as to the useful 
]jur|)Osc that lias Iteen served by such extensive state lists a> 
that on New Jersey Insects and main' of us have had occasioii 
to admire and make use of the exlcnsivo work in this liiir 
carried along l)y the State Eittomologists of Illinois and <s' 
Xorlh Carolina. These are liy no means the only cases of tlu 
kind but may serve to illustrate tlie utility of work in this fiekl. 



AQUATIC HYMENOPTERA IN AMERICA. 

Robert Matheson and C. R. Crosrv. 

This article is intended primarily to call attention to an 
ilmost entirely neglected field of entomological research, at 
east in this country, namely — the study of the habits and life- 
listories of those minute hymen op tcrous insects that have 
issumed aquatic life. In Europe considerable work has been 
tone along this line. As early as 1836, F. Walker observed 
Agriotyptis armatus (an anomalous Ichneumon fly) descend 
>ome distance into the water. Von Siebold (1858), W. Muller 
T8S8), and others have shown that it is parasitic on Trichop- 
teroiis larvse. In 1863 Sir John Lubbock published his well 
cnown account of Polynema natans and Prestivichia aqiiaUca, 
30 th with aquatic habits, the former swimming by means of its 
A'ings, the latter using its legs. Nothing was known by him 
regarding their earlier stages. Knock, Ileymons and Willem 
lave since reared Presiiuichia aquaiica from a variety of insect 
?ggs, including Notonecta, Ranatra, Dytiscus and Pelobiiis. 

In 1908, Heymons reared from eggs of a dragon-fly a Myma* 
rid {Anagrus subfuscus) which although provided with wings 
Kept them closed and swam with its legs. He also observed 
Gyrocampa stagnalis, a Braconid, swimming under water by 
means of its legs. Other European workers have made similar 
observations on the same or related species. 

Our notes refer to three species, all reared at Ithaca, N. Y. 

Hydrophylax aquivolans n. gen. and n. sp. 

In September, 1908, Dr. J. G. Needham observed a number 
3t minute Trichogrammids swimming toy means of their wings 
in an aquarium which contained eggs of Ischnura, probalhy 
verticalis. These were again observed by him in the summer of 
19IL Nothing is known regarding their earlier stages. 

This species is apparently undescribed and runs to the genus 
Asynacta Foerster in Ashmead’s tables (Chalcis Flies, p. 359, 
1904). Foerster used the name jisynacta in a table in his 
Hymenopteren Studien, II, p. 87, 1856, but no species has ever 
been placed in the genus, and it is therefore a nomeu nudum. In 
any case, although the present species agrees with Asynacta 
Foerster in antennal characters it would be separated from that 
genus by the extremely narrow wings which arc abnormal to 
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that group. For it is only fair to assume that the wings ii 
Asyiiacta are of the usual type, otherwise Foerster would haw 
mentioned it in his description of the genus. 

Ilydrophylax, New genus. Antennae S-jointed; scape, ped 
icel, ring joint, 2 funicle joints and 3-jointed club. Fore wing, 
extremely narrow, twenty times as long as wddc; marginal cilij 
at least four times as long as the width of wing. Abdomen i: 
conic-ovate, broadly joined to the body. Ovipositor slighth 
exserted. 



Type, the following species. 

Ilydrophylax aqiiivolans. New species. ? length .6 mm. 
Length of fore wing .69 mm. ; hind win^ .45 mm. (Fig. 1.) 

General color light brownish yellow. Legs and antenna; 
paler. Head seen from above gently concave in front and 
behind, sparsely clothed with a few stiff seL«. Thorax smooth, 
clothed with stronger setae. Scutellum gently rounded behind. 

Post scut ellum with two fine seta:, close together on each 
side. Propodeum smooth, without setae except near the 
spiracles. Metathoracic spiracles enlarged, with t\vo short, 
knobbed hairs which appear to arise within the opening. 

Abdomen conic-ovate, sparsely clothed wdth long stiff seta*, 
broadly joined to the thorax; 5 visible dorsal segments; length 
of abdominal segments in the ratio of 5, 2, 2, 2, 3. Ovipositor 
exserted about the length of the shortest abdominal segment. 



1912] Aquatic Hymenopkra in America. (>7 

AntenniB 8- jointed, consisting of scape, pedicel, 1 ring joint, 
2 funicle joints and a 3- jointed clnb. Scai^e compressed, 
.dongate-oval ; pedicel as long as the first joint of fnnicle and 
ring joint, elongate-obconic; first funicle joint cylindrical, W t 
times as long as the second; second slightly oval; club elongatc- 
Dval, 1-0 longer than the funicle. Anterior and middle femora 
slightly enlarged medially, the posterior femora more distinctly 
mlarged. Anterior and middle tibire of about same width 
throughout. Posterior tibiae somewhat enlarged clistally and 
dightly narrowed just before the tip. First and second posterior 
tarsal joints of equal length, the third somcwdiat shorter. 

Front wings very narrowy 20 times as long as broad. Mar- 
ginal cilia very long and evenly spaced, those on the posterior 
margin four times as long as the wdng is wide. Marginal cilia 
are interspeCvSed with a submarginal row of short setae. 

c?' Length .fi mm. Similar to the female. Antenna? S-seg- 
inented, consisting of a scape, pedicel, a ring joint, 5 funicle 
joints, the last three more closely united. Scape compressed; 
pedicel obconic; ring joint distinct; first funicle joint about 1^2 
times longer than second, thicker at base than apex. The 
remaining joints sub-equal in length, the last two thicker than 
the preceding. Apical joint pointed at tip, Antennte clothed 
with stiff setae, which are longer than those of the female. 

Limnodytes gerriphagus Marchal. 

On June 10, 1911, we reared a species of Proctotrypidae from 
the eggs of a water strider (Gerris remigis). Both males and 
'cmalcs were observed swnmming actively under water by means 
:>{ their wings. They readily broke the surface film and made 
their escape flying in the air. They were observed to rc-enter 
;he water and examine carefully the surface of the leaf as if 
searching for the eggs of their host. The eggs of Gerris are laid 
in a single row^ in gelatine on the under side of the floating 
leaves of aquatic plants. The females were observed oviposit- 
ing in the eggs of Gerris. In the field several of these parasites 
were found on the under side of a floating leaf on the egg mass 
oi Gerris. Only a single parasite emerged from each egg. 

We have determined this species as Limnodytes gerriphagus 
Marchal, described in 1900 from specimens reared from the eggs 
3f Gerris collected in the vicinity of Paris. Although our 
specimens agree with his descriptions and figures, yet to be 
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certain of our identification we have sent specimens to Dr. 
Marchal for comparison. In a letter of February 9, 1912, Dr. 
Marchal informs us that our specimens are identical with 
Linnodytes gerriphagus. 

Caraphractus cinctus Walker. 

On December 7, 1911, we collected some aquatic plants 
{Ltidvigia palnstris) from a small pond at Ithaca, in the stems 
of which we found an abundant supply of the eggs of one of the 
back swimmers {Notonecia). Over half of these eggs contained 
larvae of a Hymcnoptcrous parasite in which could be observed 
the legs and antennae of the developing pup«. Four to five 
larvae were found in each egg. The heads of all did not point in 
the same direction. Plant stems containing a supply of these 
eggs were kept in aquaria in a warm room and on December 19. 
some young back- swimmers had hatched and were swimming 
actively about. Adults of the parasite had also emerged and 
were observed to be actively swimming in the water. One of the 
parasitized eggs was removed from the stem and placed under 
the microscope. It contained four adults, one of which, a male, 
was beginning to gnaw a hole in the end of the egg shell. This 
male emerged within five minutes, and taking a position on the 
top of the egg shell stripped off the pupal sheath from antennex; 
and legs. This one was followed by a second male and two 
females, all emerging within nine minutes through the same 
opening. 

The adults of this species seem perfectly at home under 
water and swim quite rapidly by means of their wings with a 
jerky motion, corresponding to the wing strokes made at the 
rate of about two per second. The legs are trailed behind and 
are not used in swimming. They spend much of their time 
walking nervously over the stems of submerged plants, the 
surface of which they examine carelully with the .tips of their 
antennae, as if searching for eggs in which to oviposit. They are 
able to walk on the sides of the glass aquaria and on the under 
side of the surface film. After transferring a jar of water con- 
taining these parasites from one building to another a number 
were found on the upper side of the surface film in the air and flew 
across the surface trailing their legs attached to the film. They 
emerge from the water by crawling up some object and forcing 
their way through the surface film. (Fig. 2.) 
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Aquatic Ilymenopiera in America. 

In three cases we observed males and females apparently in 
copulation under water on the stems of the plants. We have 
not had opportunity to observe oviposition although females 
have been seen several times attemt)ting to insert the ovipositor 
in the eggs of Notonecta which were nearly ready to hatch. 



Fi(j. 2. Carapkracius cinctiis Walker, 
Drawn from life by Miss .^nnu. C. Stryke. 


We have been unable to see any external air supply carried 
by these insects while under water. While submerged they 
appear to be perfectly wet but as soon as they emerge into the 
air they seem to be perfectly dry. They are able to live sub- 
merged in water for over 12 hours in a bottle filled full of water 
and corked. 



Fig. 3. Egg of Carapkracius cinctus Walker. 
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The egg of Caraphraclus cinctns as dissected from the femalt 
is white, elongate-ovate, and provided with a short pedicel a 
its larger end (Fig. 3). Length .16 mm.; width .043 mm 
The ovaries contain a large number of eggs, 

Caraphractus cmcius Walker is an older name for Polynemt 
natans Lubbock. Upon finding that our specimens agreed witl 
the figures and description of the latter as given by Lubbocl 
(1863) we forwarded specimens to him for identification. Lore 
Avebury kindly sent these specimens to Mr. Fred Knock foi 
comparison with British examples. After examination Mr 
Knock informs us that he is of the opinion that they are identical. 

mST OF KXOWX AQUATIC HVMEXOPTERA. 

Chalcidid.e. 

Preshvicliia aquaika Lubbock, 1863. Parasitic on the eggs 
of Notonecta, Ranatra, DytiscKs, and Pelohius. 

Hydrophylax aquivolans Matheson and Crosby, 1912. Para- 
sitic on the eggs of hchmira. (New York). 

Proctrotrypid/E. 

Limnodytes gerriphagus Marchal, 1900. Parasitic on the 
eggs of Gerris spp. (France and New York). 

Limnodytes setosus De-Stefani Perez, 1902. Parasitic on 
the eggs of Gerris sp. ^(vSicily). 

Mymartd.e. 

Caraphractus cinctus Walker, 1840. {Polynema 7iatans Lub- 
bock, 1863). Parasitic on the eggs of Notonecta, (Kngland 
and New York). 

Anagrus suhfusciis Heymons, 1908. Parasitic on the eggs 
of Calopteryx virgo L. (Germany). 

Br.\coxid.e. 

Gyrocampa siagnalis Heymons, 1908, Host unknown. (Kurope) 
Daenusa rousseaid Schulz, 1907. (Kurope). 

Chorebus natator Schulz, 1907. (Kurope). 

Agriotypid.e. 

Agriotypiis ar mains Walker, 1836. Parasitic on larvtc of 
Trichoptera. 
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RESOLUTIONS 

On the Death of Samuel Hubbard Scudder. 

It is with profound sorrow that w^e record the death on M; \- 
the 17th, ihll, of Dr. Samuel Hubbard Scudder. Born of fii t.- 
lineage in the city of Boston on April the 13th, 1837, he w. s 
graduated at Williams College in 1857, taking the degree of B. 
and in 18()2 from Harvard, taking the degree of B. S. He w; s 
one of the favorite pupils and assistants of the late Profess' r 
Louis Agassiz. He was the Secretary of the Boston Socioiy 
of Natural History from 1862 until 1870, during much of this 
period being- also the Curator of the Museum; and from 1880 to 
1887 he served as the President of the Society. From 1879 lo 
1882 he was the Assistant Librarian of Harvard Universitv. 
From 1886 to 1892 he held the position of Paleontologist of tlu' 
United States Geological Surveyo His scientific and literary 
industry was prodigious. His entomological works deal print i- 
pally with the Lepidoptera, the Orthoptera, and fossil insects. 
He placed American biologists under everlasting indebtedness 
to him by the preparation of the “Nomenclator Zoologicus". 
and by many bibliographies and indices. His great work “The 
Butterflies of the Eastern United States and Canada with special 
Reference to New England”, and his magnificent volumes 
‘Upon the “Pretertiary and Tertiary Fossil Insects of Nortli 
America” will alwa/s remain classical. Honors were abunch 
antly bestowed upon him by learned societies both in America and 
Europe, and he received many richly deserved academic degrees. 

Reviewing his work in its entirety, it constitutes one of the 
most notable contributions made by a single individual to the 
literature of biological science during the past fifty years. It is 
a monument attesting the vast learning and the colossal indus- 
try of a man, who in circumstances which did not entail upon 
him the necessity for labor, dignified his life by consecrating 
his noble powers to the advancement of human knowledge. 
Though suffering the keenest domestic bereavements, and 
during the last years of his life compelled to undergo a living 
marty^rdom through paralysis both of hands and feet, he 
preserved to the last his cheerful disposition and an unclouded 
intellect. His death came as a gentle release from suffering, 
leaving our Society and the world the richer by his example of 
patience and the fruits of his toil; the poorer by his removal 
hence. (Signed) W. J. Holland, 

C. J. S. Bethune. 
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RESOLUTIONS 

On ttie Dkatii oi' Hi-:nry Christophhr McCook. 

The Reverend Doclor Henry Christopher MeCook, an 
Honorary Fellow of this Society, died at his home in Devon, 
Pennsylvania, October 31, 1011. 

It is fitting that those persons, members of the Societv, 
interested in the same studies that he ])ursued with such success, 
for so many years, should ])lace on record their sorrow for the 
loss of an American pioneer in the study of social insects, who 
added so much to our knowledge of these creatures and by 
his many attainments shed lustre on American Entomology. 
He had a profound love and enthusiasm for all nature; a keen 
observer, he had the literary ability to translate his observations 
into wmrd pictures that are an ornament to the literature of 
Entomology. 

He believed that . study of the structure, conditions and 
behavior of all created things highly tends to elevate human 
character, and we can truly say that our departed friend was a 
shining example of this fact. He was also distinguished in 
ways other than in Entomology and we have lost a profound 
scholar, a deep thinker, an able observer, a great educator, a 
genial companion and friend, a noble man. 

His life work is finished, but what he accomplished still lives 
and will continue to live, as its foundation is truth and its 
keystone nature’s law. 

(Signed) Hkxrv Skinner, 
Philip P. Calvert, 
Henry L. Viereck. 
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RESOLUTIONS 

Ox THE Death of Henry Ulke. 

Whereas, By the death of Henry Ulke the Entomological 
Society of America has lost one of its most illustrious Honorary 
Fellows; and 

Whereas, Mr. Ulke was known not only for his marked 
ability as an entomologist and collector, but for his delightful 
personality and genial temperament; and 

Whereas, His personal enthusiasm has largely helped to 
develop American entomology, and to encourage the studies 
of others; therefore be it 

Resolved, That the Entomological Society of America 
express, through these resolutions, its sorrow at this loss to 
American entomology; and be it further 

Resolved, That we express to the world our admiration of his 
industry as a collector, our respect for his entomological knowl- 
edge, and our high estimation of his character. 

(Signed) A. D. Hopkins, 

E. A. Schwarz, 

L. 0. Howard. 
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RESOLUTIONS 

In Memory of Daxikl William Coquilleit. 

Daniel William Coquillett. a fellow of the Entomological 
Society of America, died at Atlantic City, New Jersey, the Sth of 
July, 1911- Born on a farm at Pleasant Valley. Illinois, 23rd 
January, 1S56, he showed, in early life, much interest in birds 
and insects, and began rearing Lepidoptera and publishing 
accounts of their larvcT. Compelled by ill health to go to Cali- 
fornia, he there began the study of Diptera which he continued 
until the time of his death, having attained world-wide recog- 
nition as an earnest, industrious and independent student, 
and the leading place in American Dipterology, namely; 
Curator of the collections of Diptera in the United States 
National Museum. By his jrainstaking work on difficult and 
little known groups of his specialty he laid the foundation that 
will be of use in future years. 

His work in economic entomology, particularly the coloniza- 
tion of the Yedalia lady-beetle, and the discovery of the 
hydrocyanic acid gas process, has been of inestimable value 
to horticulture. 

His kindness of heart, his uniform courtesy and his willing- 
ness to aid others awaken us to the great loss that has l^cfallcn 
entomology in general, In admiration of his technical ability 
and in honor of his unselfishness as a man. we rec(wd this appre- 
ciation of his life and work. 

Natiiax Banks, 

C. W. Johnson, 

Jas. S. Hine, 

Committee. 



PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY 
OF AMERICA. 

Washington Meeting. 

The sixth annual meeting of the Entomological Society of 
America was called to order by President Herbert Osborn at 
1():()() a. m., Tuesday, December 20, in Room 376 of the new 
U. S. National Museum building. The following committees, 
appointed previous to the meeting, reported: 

Committee to draft resolutions on the death of Dr. Henry 
Christopher McCook — Henry Skinner, P. P. Calvert, Henry 
L. \herick. Report accepted and ordered printed. 

Committee to draft resolutions on the death of D. W. 
Coquillet — Nathan Ranks, C. W. Johnson, J. S. Hine. Report 
accepted and ordered printed. 

The chair was directed by motion to appoint the following 
committees: Committee on Resolutions; Committee on Nom- 
inations; Auditing Committee. 

The following papers were read, of which abstracts are 
given for those not to appear in the Annals: 

Herbert Osborn. Fannistic studies in entomology. (Printed 
in this number of Annals). 

E, P. Felt. Numerals as aids in classification. The habitual 
use of numbers in catalogues indicates utility. A modified 
system of decimal notation is adapted to the needs of naturalists, 
while additions require little change. A general agreement 
upon the numbers for the major zoological division is suggested 
prior to the application of the system by cataloguers and other 
general workers. 

E. S. Tucker. Studies of insects bred and collected from the 
American mistletoe. Presented by Andrev/ Rutherford — By 
the name of '‘American mistletoe”, the species Phoradendron 
flavescens Nuttall and its several varieties is meant. Two 
snout-beetles belonging to the same group as the cotton boll- 
weevil were bred from terminal enlargements of the stem. 
From the larvae of one of these beetles five hymenopterous para- 
sites were bred, all of which attack the larvae of the cotton 
boll- weevil. About sixty species in all were obtained. 

H. C. vSeverin. The influence of temperature on the mold ting 
of the walking-stick, Diapheromera femorata. Read by title. 
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The president announced the following committees; 

Committee on Resolutions -E. P. Felt, E. D. Ball, and 

A. Cooley. 

Committee on Nominations— C. W. Johnson, J. G. Sanders, 
•ul H. E. Summers. 

Auditing Committee— Henry Skinner, J. H. Comstock, and 
V. D. Hopkins. 

The society then adjourned to meet at 1:30 p. m. Upon 
;^•convening, the following papers were read; 

R. Matheson and C. R. Crosby. Notes on aquatic Hymen’ 
oHem. Illustrated. Presented by C. R. Crosby. (Printed 
ni this number of Annals). 

Ann H. Morgan. Photographs illustrating the life histories 
of May-flies. Illustrated. Photographs were shown wdiich 
illustrated the life history and biology of about twenty-fwe 
Maydlies. Roth nymphs and adults were photographed alive; 
the nymphs in a solution of chlorelone, the adults without 
aiKCsthctic. Nymphs representing the main biological groups 
were shown and their habitat described. Imagoes and sub- 
imagoes of certain genera were shown and their structure and 
rhnractcristic postures noted. 

H. Y. Tsou. The Chinese ivax-scale, Ericerus pe-la. IlluS' 
trated. One of the most beneficial insects of the family 
Coccidie has been domesticated by the ancients of the Chinese 
people for the w^ax wEich it produces. This paper consists 
of (a) correction of errors of European translation from Chinese 
works; (b) additional statements on the life history of the 
insect; (c) method of propagating this insect: (d) division of 
labor in carrying on this industry among the people of different 
localities, so that the eggs of the insect are produced in the 
northern district and the wax in the southern district; (e) im- 
portance of this industry; and (f) use of the wax. 

A. D. MacGillivray. The laciniu in the maxilla of the 
Ilymenoptera. Illustrated. (To be printed in the Annals.) 

Lucy Wright Smith. Glycogen in insects, especially in the 
nervous system and the eyes. Illustrated. In a heterogeneous 
lot of insects, including representatives of seven orders, glycogen 
has been found: (T) in immature and adult stages (a,) in the 
crystalline cells of compound eyes, (h) in the crystalline and 
retinal cells of simple eyes, (c) in the neurilemma; (2) in imma- 
ture stages only, (a) in the cells of ganglia in all parts of the 
i'ody. No glycogen has been found in nerve fibers. 
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J. A. Nelson. Note on an abnormal queen-bee. Illustrated. 
This queen was originally sent from Grand Bay, B. W. L 
When received she was alive and quite active. It w^as planned 
to introduce her into a hive to test her fertility, but she died by 
accident before this was done. The dead queen appeared 
normal in structure with the exception of the abdomen, W'hich 
was ovoid in shape, instead of conical as in the normal queen; it 
was also flexed strongly ventrad at the apex, which had conse- 
quently a blunt appearance, like that of the abdomen of the 
drone. The sternites of the oth and (3th abdominal segments 
were unusually broad and somewhat asy metrical, as was also 
the slernitc of the 4th segment. The sternite of the 7th segment 
was the most modifled of all, being greatly shortened in the 
longitudinal axis, and almost concealed by the sternite of the 
preceding segment. The notch on its posterior border was 
abnormally broad and deep. The sting had a slight kink 
midway of it.s length. 

The internal organs were aiq.)arently normal with the excep- 
tion of the genital organs. The left ovary and oviduct were 
entirely wanting. The right oviduct and ovary were present, 
but the latter appeared to possess only a single egg tube. The 
spermatotheca was empty. The bursa copulatrix was also 
shortened in the longitudinal axis so that the external openings 
of the spermatotheca and the poison glands were brought close 
together. No characters suggestive of hermaphroditism were 
found. The cause of the abnormalities is unknown. 

J. Chester Bradley. The designalion of the venation of the 
hymenopteroiis wing. Illustrated. In the higher Hymenoptera, 
owing to certain remarkable conditions that prevail, the full 
application of the Comstock-Needham system of venation 
becomes a very complex matter. This is especially true in the 
case of the hind wings. By certain simple abbreviations this 
complexity is avoided, and the system becomes quite con- 
veniently usable for taxonomic purposes. 

Ann H. Morgan. Homologies in the wjing-vems of May-flies. 
Illustrated. (To be printed in the Annals). 

A. D. AlacGillivray. The pupal wings of Ilepialus thule. 
Illustrated, (To be printed in the Annals). 

J. Chester Bradley. The wing venation of Chalcid flies. 
Illustrated. The hymenopterous family Chalcididse present a 
uniform excessive reduction in the number of their wing veins 
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lich is approached elsewhere in the Hymenoptera only by 
rrain Proctotrypidac and Evaniidae. This depletion is the 
<u 1 l of a degenerative tendency that is manifest wherever 
xve is considerable reduction in the size of the wasp. It is of 
. -crest to ascertain with what veins of other Hymenoptera 
lO vein remnants in the Chalcid wing are homologous. 

The so-called marginal vein is in reality the elongated 
dgma, the ‘‘post-marginal” is r and R4 and usually bears on 
anterior margin a spur of the base of R^. 

Leucospis is our most generalized group of Chaleididce so far 
its wings are concerned. The wings of Chalcididic show a 
close relation to those of Cynipidx through Leucospis in the one 
croup and Ibalia in the other. 


On motion of Dr. E. P. Felt, the Secretary was instructed to 
send a message of sympathy and greeting to Dr. John B. Smith. 

The society adjourned at 4:d() p. m., to meet Wednesday, 
December 27, at lOiOO a. m. 

The annual bu.siness meeting was held by the society upon 
reconvening, and the following reports were presented: 

The report of the Committee on Nomenclature wms presented 
])V Dr. H. T. Fernald, The report wms ordered accepted 
and printed. 


RKPOKT or THE COMMITTEE OX NOMENCLATURE. 

There have been no specific j^roblctns brought to the attention of 
\’rnir committee during the past year. The recommendations and 
suggestions submitted by the comTiiittec a year ago, are still before the 
Society, and we w^ould suggest that they should come up for dis- 
cussion and be voted ui)on. During the year \'ari()us ])roposals for the 
reform of nomendatorial practice have been discussed in public and 
private. One w'riter proposes a system of numbers to take the place of 
s])ccific names. In another quarter there is a dis])Csition to propose an 
entomological code to be independent of the international code of 
^ecological nomenclature. Your committee is strongly of the opinion 
that the international code should be followed b}' all entomologists and 
is herein in hearty accord wh.h the atlilude of th(' last International 
Entomological Congress. It is desirable to dctcnniiie the attitude of 
.Vmeriean entomologists on this important matter, and we would suggest 
dial the question be discussed and \'otcd upon at this meeting. It is to 
he observed that the adoption of the mternational code does not prcA'ent 
entomologists from fonnulating and urging upon the zoological com- 
n]itt(?e and congress, amendments designed to rcrno\'e existing ambi- 
guities and difficulties. 



80 


Annals Entomological Society of America [Vol. V, 


The question of nomma conservenda is now being discussed by the 
zoological committee and by zoologists generally. It is one which 
should not be lightly settled one way or the other, and we commend the 
matter to the society for discussion. 

It is to be remarked that confonnity with proper usages in writing 
and publishing would reduce the number of nonienclatorial problems, 
and it is a question (not wholly within the scope of your committee) 
whether the society should not formulate and adopt rules for the guid- 
ance of its members. Respectfully submitted. 

K. P. Felt, 

H. T. Fernald, 

Tiieo. D. a. Cockerell, 

Committee. 

Dr. H. T. Fernald also presented the following separate 
report prepared by Professor T. D. A. Cockerell, with tvhich 
the other members of the Committee did nor concur. It was 
ordered accepted and printed. This report was as follows: 

REPORT PRESENTED BY PR OB ESSO R T. D. A. COCKERELL. 

When a long-forgotten or ignored type-designation is found to 
seriously disturb the status of a well-known genus, the International 
Committ('e ma>' (irbilrarily select a type from among the ori}hnally 
included species, in such manner as to retain the generic name with its 
customarv significance; Provided, that such dc^signation be published 
six months befon^ the next congress, and \-oted upon in open meeting 
at the congress. 

This was cspecialh’ suggested l)\vt]ie discovery that ajiparently, by 
strict aj)plication of the type-designation rule, Collctcs must be called 
Andrena, with resulting confusion awful to eonU'midale. 

The Committee on Resolutions presented the following 
report : 


REPORT OF THE COMMUTE K OX K ESOLETIONS. 

Whereas. The types of insect genera an(i species must of necessity 
be the liasis of all future taxonomic work; and 

Whereas, There is no general uniformity in the selection, labeling, 
and disposition of types among American entomologists and institu- 
tions; neither is there any uniformity of practice among custodians of 
types in rel'ercncc to their availabilit\' for study; ihendore, be it 

Resolved, That a special committee of three be appointed to investi- 
gate the matter and others of similar import and make suitable recom- 
mendations at a subsequent meeting; and be it further 

Resolved, That wc cx].m'ss to the autliorities of the United States 
National Museum and those of the Cosmos Club our deep appreciation 
of the many courtesies extended this organization. 
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Rcsohcd, That we commend the editorial management of the Annals 

lie Entomological vSociely of America and herc()y express our sense 

,:reat obligation to Professor Osl)()rn for his part in the undertaking, 
Respocifullv submiitci 1 , 

E. P. 

E. D. Ball, 

R. A. Cooley, 

Com mi dee. 

'Pbe Committee on Nominations presented the following 
;; of officers for 1012; 

President, S. A. Forbes. 

1st Vice-President, A. D. Hojddns. 

‘2d Vice-President, C. P. GilletLe. 

Secretary-Treasurer, A. 1.), Mac('jilli\a'ay. 

Addilional Alcmbers of .'executive Committee, J. H. Comstock, 
l,ihu B.. Smith, Henry Skinner, Herirert Csl)orn, 1C 13. Ball, P. P. 
Calvert. 

M(.mber of Committee on Xotnenclalurc for three yours, H. T. 
Ih-rnald. Rcspectfullv sul)mitt('d, 

C. \V. Johnson, 

J. G. Sanders, 

H. E, Summers. 

Commitiec. 

On motion, the secretary was itislrueted to east a single 
liallot for the officers named. They were deelared cleeted. 

The Committee to Draft Rosohilions on the death of 
Henry Ulke, consisting of A. D. Ho])kins, E. A. Schwarz, and 
L. 0. Howard, reported. The re])ort urns accepted and ordered 
printed. 

The Committee to Draft Resolutions on the death of Samuel 
Hubbard Scudder, consisting of \V. J. Holland and C. J. S. 
Bethune, were not in attendance'. It was ordered that these 
resolutions be filed with the seereiary and be includcMl in the 
minutes. 

The secretary presented the following report for the Exccu- 
livc Committee, Avhich met at the Cosmos Club Tuesday 
evening, December 20; 

REPORT OP TH]': ILXECLTtVI'- COMMITTEE. 

The following have died during the year; 

Coquillct, 'DAY, Ulke, Hcnr\'. 

McCook, H. C. Weems, Mrs. R, A. D. 

Saidder, S. H. 
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The following new members were elected by the lixccutive Con 
mittce in June, 11)11; 

Barrows, W. M. Smith, Miss Lucy W. 

Crampton, G, C. Tsou, Y. IL 

Rutherford, A. Wallis, J. B. 

Sherman, J. D., Jr. 


The following new members 
mittee last evening : 

Baker, A. C. 

Carmody, Miss Mary, 

Ely, C. R. 

Fracker, S. B. 

Funkhouser, W, D. 

Glasgow, Hugh. 

Glasgow, R. D. 

Illingworth, J. F. 
Jobbins-Pomeroy, A. W. 

King, Vernon. 

Hie following resignations were 
terminated : 

Adams, C. F 
Bowditch, F. C. 

Brooks, Theo. 

Browm, T. E. 

Denton, W. D. 

Devereaux, W. L. 

Frost, H. L. 

Hart, W. 0. 

Hitchings, E. F. 

Lovell, J. H. 


elected by the Executive Con • 

Knight, H. IL 
Meindoo, N. E. 

Peterson, Alvah. 

Ruth, W. A. 

Sanford, H. L. 

Timbcrlakc, P. H. 

Urbahns, T. D. . 

Varrelman, F. A. 

Williamson, W. 

accepted and their membershi]) 

McCray, A. H. 

Montgomery, C. E. 

Murtfeldt, Miss M. E. 

Sala, August. 

Saunders, Dr. Wm. 

Slater, Miss F. W. 

Smith, H. G. 

Strong, W.O. 

Walton, W. R. 


The secretary presented a list of twenty names of persons avIio had 
been dropped by the secretary for non-payment of dues for two years. 

The following recommendations were offered: 

That members dropped for non-paynent of dues shall be rcquirc;d to 
pay the full subscription rate, three dollars, dunng the full period of 
their retirement, in case they wish the Annals. 

That members who have been dropped for non-jrayment of dues 
shall only be eligible for re-election to the society on payment of dues at 
time they were dropped. 

That the Secretary-Treasurer and Professor J. H. Comstock be 
appointed a committee to deposit the fees of life members in a bank 
that they consider safe at a good rate of interest. 

That the interest on fees of life members be considered an income. 

That the Editor of the Annals be empowered to get the necessary 
clerical help that he needs in getting out the Annals. 

That the publications presented zo the Society by Dr. S. H. Scudder 
be sold and the net proceeds be added to the permanent fund. 
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The following amendments and additions to the By-Laws were 
mmcnded : 

To amend By-Law 1, which now reads, ‘‘The annual dues for mem- 
. and fellows shall be one dollar,” to read: 

The annual dues for members and fellows shall be two dollars; 
includes a subscription to the Annals of the Entomological Society 
\tn erica, 

The following additional By-Laws: 

7. Members two years in arrears shall be dropped from the rolls 
the secretary after twenty days notice. 

S. A member elected shall not be in good standing until he pays 
I'i:, first year’s dues. In case he shall not have made such payment at 
OH’ expiration of one year from the date of his election, he shall be 
rlnpjX'd from the roll by the secretary after twenty day’s notice. 

9. The Annals of the Entomological Society of America will not 
|ji’ mailed to any fellow or member whose dues and subscription are 
nn! paid on or before March L* 

The Treasurer presented the following report: 


11 ;J:iTice forward $ 252.49 

i.'ic membership fees 100.00 

('.ish received from Herbert Osborn 179.56 

( ’ash collected as dues 1,004.84 

Intrnst on fees of life rnembers 5.75 


$1,542.64 

Bills paid 740,21 


$ 802.43 

l.ifc membership fees and interest on same to July 1, 1911, 
deposited in Rothschild Bros. Savings Bank, Ithaca, X. Y., 

at 4tc $105. 1 5 

Cash deposited to the credit of the Society in the First X'ational 

Bank of Champaign, 111 690.60 

$ 802.35 

On motion, the report of the Executive Committee was 
adopted. 

The Secretary called attention to the fact that certain 
amendments to the Constitution, recommended to the Society 
at the Boston meeting, had not been acted upon at the Minne- 
apolis meeting. These were ordered read: 

Article IV. Section 1. The officers of this Society shall 
be a President, two Vice-Presidents, and a Secretary -Treasurer. 
The duties of these officers shall be those usually pertaining to 
their respective offices. 

^The wording of this By-Law as submitted at Washington is ainbiguous. 
'i’lie following wording was submitted to the Executive Committee and by them 
:i.'lopted: 

9. The Annals of the Entomological Society of America will nut be mailed 
t'i .'tny fellow or member whose dues are in arrears. All dues are payable Decem- 
ber ht, and should be received not later than Warcli 1st. 
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To be amended to read: 

Section 1. The officers of this Society shall be a Presidem 
two Vice-Presidents, a Secretary, and a Treasurer, but these tw- 
last offices may l)e held by the same ’person. Adoptcxl. 

Article l\\ Section 2. The business of the Society no 
otherwise provided for shall b(^ in the hands of an Executiv 
Committee consisting of the officers named in Section 1, and <; 
six additional members, who shall be elected from the Fellow 
of the Society. Four members of the committee shall consti 
tute a quorum. 

To be amended to read: 

Section 2. The business of the Society not otherwise 
provided for shall be in the hands of an Executive Committee . 
consisting of the officers named in Section 1, and of six addi 
tional mcml)ers. five of whom shall be elected from the Fellows 
by the Society, and tlie sixth shall be ex ojficio the ManagiiiL; 
Editor. Four members of the Committee shall constitute 
a quorum. Adopted. 

Article IV. Section d. The President shall represent the 
Society upon the Council of the American Association for the 
Advancement of Science until such time as the Society shall 
be qualified for re^presentation by two councillors, in which case 
the second councillor shall be elected from the fellows by the 
Executive Committee, 

To be amended to read: 

Section 3. Councillors to the xVmerican Association. The 
President and the preceding Past-President shall represent the 
Society upon the Council of tlie American Association for the 
Advancement of Science. 

Referred back to the Executive Committee for further 
consideration. 

The Managing Editor of the Axxals presented his report, 
which was accepted. The editor pointed out the flourishini.i 
condition of the Axxals, that the ]'/resent volume would 
contain over five hundred pages, and that the number of societies 
and libraries subscribing was increasing each year. 

Dr. Henry Skinner, the delegate of the Society to the First 
International Entomological Congress, held in Brussells, August 
3-6, 1610, presented the following statement: 

The First International Entomological Congress was heM 
in Brussells August 3 to G, 1010, and was very successfid. 
about 137 members and 32 ladies wives of members— beirg 
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• >eiit. (There were in all 270 memberships, which number 
■hides museums, universities, and other scientific societies.) 
(• tnemoirs of the First Congress liavc aiipcared, with II 
: crs and 520 pages. There were but tliree jiersons iircscnt 
:'iu the United States, and one from Canada. It is to be 
;)od that Americans will lake greater interest in the next 
ngress, which will be held in Oxford, England, this year from 
: til'th to the tenth of August. It promises to be even more 
a-eessful and interesting than the first, and will afford an 
iimsual opportunity for American entomologists to meet their 
i-hjropean brothers under pleasant eireumstances. It will also 
riiablc them to visit the various museums ol England, and the 
c ontinent, if they so desire. Anybody who takes an interest in 
any branch of entomology, scieiititie or LL])])]ied, may become a 
member of the Congress. The membershi]) fee will be five 
dollars. The expense of going in Cxbwd may be made small or 
great, according to the tastes or the eomparaiive finances of 
thi' individuals aUending, The study of entomology has 
heeonie of very great importance to the world, and the first 
congress attracted much attention and fa\'oral)le comment. 
The advance of eiitomolog\' in America lias bc'cn very great, 
an<l it is the duty of American entomologists to help advance 
the study throughout the world, and this they can <!o by aiding 
in the work of the next entomologii'al eongn'ss. 

Dr. P. P. Calvert moved the following resolution, wlueh was 
seconded by Professor J. FI. Comstock: 

That the Entomological Society of .America strongly recom- 
mend to the Second Inlernalional Entomological Congress the 
preparation of lists of noniina con servanda in the various groups 
of insects, such names to b(' adopted irrespedivc' of the strict 
rule of priority. 

This resolution was discussed by Messrs. A. \b Caudell, 
W . D. Pierce, E. P. Felt, and V. P. Cnlvcai. The motion was 
lost, K) afhrmative and 51 negative. 

The auditing Comrnillee presented the following report, 
which was adopted; 

RlCrORT OF ACUIIIXG COMNUTUKK. 

The Auditing Committee oxamined the accounts of the Secretary- 
Treasurer, and found them correct, in accordana.: wiih the ajipcnded 
report. Respeclfullv sulimitted, 

i'lKNRV SkIXNKR, 

A. 1), lioi’KlNS, 

J, H. CO-MSl'OCK, 

Cnminiitee. 
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The following resolution was introduced by Dr. E. P. Felt 

That the Entomological Society of America place itself oi 
record in favor of delegate action at the International Congres. 
of Entomology. Adopted. 

It was then moved by Dr. J. Chester Bradley that the repor’ 
of the Committee on Nomenclature presented at the Minne- 
apolis meeting be taken up, section by section, at this time, for 
action. Adopted. (This report was printed in the Annals. 
Vol. IV, pp. 89 !)1. dhe sections refer to the numbered pa^t^ 
beginning near the bottom of page 99.) vSection 1 was read 
and adopted. vSection 2 was read, discussed by Messrs. Banks 
and Rchn, and on motion the Society passed to the considera- 
tion of Section 3. Section 3 was read, and after considerable 
discussion was ordered laid on the table for one year. 

The following papers were then read: 

F. M. Webster. Otir present educational system in relation 
to the training of econo^nic entoynolo gists. The demand for 
trained men capable of engaging in entomological work has 
increased greatly, but the graduates of the colleges generally 
are not sufficiently equipped for such work and must have a spec- 
ial training of one to two years before they are available. The 
author wishes to emphasize the necessity for training in related 
sciences, in modern languages, and especially in field observation 
in entomology. The student intending to be an entomologist 
should begin in his first year with held observations and should 
be required to gather his own material for study. It would be 
especially desirable that students training for entomological 
work should have an experience at least during their vacations 
in work in some experiment station, and this sort of work should 
very properly be given credit in the college or university as part 
of the requirements leading to a degree. 

C. W. Johnson. The use of color in designating types and 
varieties. Colored labels for types arc being carried to an 
extreme. At the last meeting of the Cambridge Entomological 
Club one of our members who makes a specialty of printing 
labels for entomologists, asked me ‘'what is an allotype, a 
homotype, a metotype, an autotype, and a topotype, and why 
don’t they use the same color for the same kind of a type i 
One wants his paratype on light green, another on pink, and a 
third on brown. Why I can’t get enough colors to go around.” 
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energetic collector with time and money at his disposal can 
.';<e some sort of a type out of seventy-five i)ercont of his 
, v’ies. These various types may have some value, but they 
. not always be depended upon. A great number of colors 
. ;I indiscriminately is very confusing, for there are equally 
•)ortant features that might be designated by color, aside 
,111 manufactured types. Colors could be used to advantage 
indicate abnormalities, especially today when the experi- 
lA'iital biologist is after data as to the number and kinds of 
:iii!iormalities that occur in sjiecimens in nature. Such s])cci- 
iiicns are completely overlooked unless they arc marked in 
some way. Not more than two colors should lie used for types, 
red, for the primary, and green, for su])plementary types, 
'rhen another color, yellow, for instance, could be used for 
almormalities. 

Herbert Osborn. A problem in the flight of insects. (Printed 
in this number of Annals.) 

E. P. Felt. The biology of Minster and Oligarces. The 
widely distributed Miaster larvae, reproduce by pmdogenesis in 
the moist, decaying bark of various trees during fall and spring, 
niidgcs appearing from June till August. A larval generation 
occupies 3 to 3J4 ^veeks. Oligarces is less common than Miaster. 
Both are subject to attack by a number of natural enemies. 

Leonard Haseman. Entomological u'ork in Missouri. Since 
the early masterly work of Dr. C, V. Riley, the entomological 
needs of Missouri have not been properly served. Every line 
of entomological work is open for study. This department is 
investigating the more urgent insect problems of Missouri, 
though it is much handicapped by lack of assistance. The 
work connected with the instruction, station, nursiTv ins])cc- 
tiou, and duties of State Entomologist is more than the present 
staff can properly handle. 

W. L. W. Field. Hybrid butterflies of the Genus Basilarchia. 
Since the Boston meeting two years ago, considerable progress 
has been made in the experiments wiili the supposedly hybrid 
Basilarchias, B. prosperpina Edw. and B, arthechippiis Scud. 
Their hybrid nature has now been proven by breeding experi- 
ments. The data obtained also support the conclusions drawn 
from earlier experiments, to the effect that in proserpina the 
black of asiyanax is incompletely but uniformly dominant _over 
the white-banded condition of arthemis. 
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(). A. Johrinnsen. Cocoon making of Buccidatrix- cami 
den si sell a. Read l)y title. 

J. G. Needham. Some (idaj^tivc features of niyrmeleoni, 
venation. Read by title. 

IN II. Slriekland. The PesomacJiini of North America 
Read ])y title. 

IN P. Calvert. Seasonal collecting in Costa Rica. Reat 
])y title. 

Z. P. Metcalf. Homologies of the beings veins of Ilonioptcr 
Aiichmiorhyoichi. Rend by title. 

On motion, the President was authorized to name a com 
mittee of three on ty])es, as su^^ested in the report of tla. 
Commitle(‘ on Resohitions, this committee to report at thr 
next annual meetinyo 

The following committee was named: T. D. A. Cockerell. 
Henry vSkinner, and L. 0. Howard. 

On motion, the vSociety adjourned to meet in one year with 
the American Association for the Advancement of vScicnce 
at Cleveland, Ohio. 

Since the Washington meeting: 

The President has named John B. Smith, L. (.), Howard, 
E. P. Felt, W. E. Britton, and \V. AI. Wheeler, to represent the 
Society as delegates to the Centennial of the Academy of 
Natural Sciene(‘ of Philadelphia, Penns\lvania, held Tuesday. 
Wednesdav, atnl Thursday, the P)th, 20th. and 2lBt of 
March, 1912. 

The Executive Committee has named Herbert Osborn as 
the additional Councillor of the; American Association for the 
Advancement of Science. 

The Itxceutive Committee has named the following delegates 
to the Second International Congress of Entomologists, to l)e 
held at Oxford, England, August 5th to lOth, 1912: Herbert 
Osljorn, P. P, Calvert, Henry Skinner, J. H. Comstock, Vernon 
L. Kellogg, W. J. Holland, 

Alex. D. MacGillivray, 

Secretary, 


The Society is indebted to Psyche for thd^ise ot the plate of Dr. Scudder. 
and to Efiloinological Xcivs for the plate of Dr, I\IcCook, — [E ds.] 
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CONSTITUTION. 

ARTICLE I. 

NAME. 

Section 1, This organization shall be known as The: 

. iomological Society of America. 

ARTICLE II. 

OBJECT. 

SiWTiON I. It shall be the purpose of this society to pro- 
n'iOte the science of entomology in all its branches, to secure 
rooperation in all measures tending to that end, and to facilitate 
jicrsonal intercourse between entomologists. 

ARTICLE III. 

MEMBERSHIP. 

Section 1. The membership of this society shall consist of 
three classes^ — members, fellows, and honorary fellows. 

vSe:c. 2. All persons interested in entomology shall be 
eligible to membership. 

Sec. 3. Members who have made important contributions 
to the science of entomology may be elected fellows or honorary 
fellows of the society. 

ARTICLE IV. 

OFFICERS. 

Section 1. The officers of this society shall be a President, 
two Vice-Presidents, a Secretary, and a Treasurer; but these 
two last offices may be held by the same person. 

Sec. 2. The business of the society not otherwise provided 
for shall be in the hands of an executive committee, consisting 
of the officers named in Section 1, and of six additional members, 
five of whom shall be elected from the Fellows by the Society, 
-ind the sixth shall be ex officio the Managing Editor. Four 
members of the Committee shall constitute a quorum. 

Sec. 3. The president shall represent the society upon the 
Council of the American Association for the Advancement of 
Science until such time a# the society shall be qualified for 
representation by two councillors, in which case the second 
-ouncillor shall be elected from the fellows by the Executive# 
Committee. 
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ARTICLE V. 

ELFXTIONS. 

Section 1. Election of Members — Nominations for mem 
bcrship may be made by any two members, and election shal 
be by the Executive Committee. 

Sec. 2. Election of Fellows — All nominations for fellow: 
shall be signed b}' three or more fellows and each nominatioi 
shall be accompanied by the following information concerninj: 
the nominee: Name, address, occupation, branches of ento- 
mology engaged in, positions held involving entomological 
experience, entomological work done, and list of more important 
publications. Election shall be by ballot by the Executive 
Committee, a majority vote of the committee being necessary 
for election. 

Sec. 3. Election of Officers — All officers shall be elected 
by ballot at the annual meeting for the term of one year and 
shall be eligible for re-election. Their term of office shall 
commence with the first of June following their election. 

Sec. 4. Election of Honorary Pellcws — All nominations 
for Honorary Fellows shall be made in the manner prescribed 
for the nomination of Fellows, the nominations being presented 
to the Executive Committee, wffio shall mail the ballots to the 
Fellows. Election shall be by mail ballot of the Fellows of the 
Society, a two- thirds vote of all the Fellows being required 
for election. 

ARTICLE YI. 

MEETINGS. 

Section 1. An annual meeting shall be held in conjunction 
with the annual meeting of the American Association for the 
Advancement of Science, and at such time and place as the 
officers may elect. 

ARTICLE VII. 

AMENDMENTS. 

Section 1. This constitution may be altered or amended 
-at any annual meeting by a two-thirds vote of the members 
present, a copy of each amendment proposed having been 
presented at the previous annual meeting. 
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BY-LAWS. 

1. The annual dues for members and fellows shall be two 
ollars. This includes a subscription to the Annals of the 
'ntomological Society of America. 

2, A ‘majority of the members present at any annual 
■neeting shall constitute a quorum for the transaction of business. 

:h Notice of all meetings of the society shall be sent to all 
members at least one month in advance. 

4. The Executive Committee shall provide a program for 
all meetings, including at the annual meeting a popular lecture 
and a technical entomological exhibit of materials and methods. 

,). The time of the business session shall be published prior 
to the opening session of the annual meeting. 

(). Any member may become a life member upon payment 
of -SoO at one time, and shall be exempt from further assessments. 
He shall receive during his life one copy of each issue of the 
Annals. 

7. Members two years in arrears shall be dropped from the 
rolls by the Secretary-Treasurer after twenty days notice. 

5. A member-elect shall not be in good standing until he 
pays his first year’s dues. In case he shall not have made such 
payment at the expiration of one year from the date of his 
election, he shall be dropped from the roll by the Secretary- 
Treasurer after twenty days notice. 

9. The Annals of the Entomological Society of America 
will not be mailed to any fellow or member 'whose dues are in 
arrears. All dues are payable December 1st, and should be 
received not later than March 1st. 
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MEMBERSHIP OF THE SOCIETY. 


HONORARY FELLOWS. 


Cresson', E/ra Towxsexd, Hedgleigh, Swarlhmore, Pa. Aug., ’07, 
UiiT.KR, Dr. Pjiimp Reese, 254 W. Hoffman St., Raltiinore, Md. 

Aug., 


FELLOWS. 


’o: 


Aldrich, Prof. J. M., University of Idaho, Moscow, Idaho. Aug., '07 
Ball. Prof. E. D., Director, Agr. Exper. Sta., Logan, Utah. Dec. '08. 
Betiiuxe, Dr, C. J. S., Ont. Agr. College, Guelph, Ont. Dec., ’06. 
BectenmOller, W., 879 Whitlock Av. Bronx, NewYork, N.Y. Aug., ’07. 
Bruner, Prof. Lawrence, Univ. of Nebraska, Lincoln, Neb. Dec. ’07. 
Calvert, Dr, P. P., Univ. of Pennsylvania, Philadelphia, Pa. Aug., ’07. 
Cockerell, Prof. T. D. A,, Univ. of Colorado, Boulder, Colo. Dec., ’OS. 
Comstock, Prof. J. H., Cornell University, Ithaca, N. Y. Dec., ’06. 
Dvar, Dr. H. Cj., U. S. Nat. Museum, Washington, D. C. Aug., ’07. 
Emerton, j. H., 194 Clarendon St., Boston, Mass. Aug., ’07. 

Fall, Prof, H. C.. 191 N, Raymond Avc., Pasadena, Cal. Dec., ’07. 
Felt, Dr. E. P., N, Y. State Entomologist, AlbaTiy, N. Y. Dec., ’OS. 
Fernald, Prof. C. II., Mass. Agr. College, Amherst, Mass. Hwg.. ’07. 
Folsom, Dr. J. W., Univ. of Illinois, Urbana, 111. Dec., ’07. 

Forbes, Prof. S, A., Univ. of Illinois, Urbana, 111. Aug., ’07. 
Gillette, Prof. C. P., Colorado Agr. College, Fort Collins, Colo. 

" Dec., ’07. 

Henshaml Samuel, Harvard University, Cambridge, Mass. Aug., ’07. 
Holland, Dr. Wm. J.. Director, Carnegie Museum, Pittsburgh, Pa. 

Dec., ’07. 

Hopkins. Dr. A. D.. Bureau of Entomology, Washington, D. C., 

Aug., '07. 

Howard, Dr. L. 0.. Chief, Bureau of Entomology, Washington, D. C. 

Aug., ’07. 

Johnson, C. W., Boston Soc. Nat. Hist., Boston, Mass. Dec., ’06. 
Kellogg, Prof. V. L., Leland Stan. Jr. Univ., Stanford University, Cal. 

Aug., ’07. 

Lyman. II. H.. 71 AIcTavish St., Montreal, Can, Aug., '07. 
M.acGillivrav, Dr. A. D., Univ. of Illinois, Urbana, 111. Dec., '08. 
Marlatt, C. L., Bureau of Entomology, Washington, D. C. Dec., ’07. 
Needham, Prof. J. G,, Cornell University, Ithaca, N. Y. Aug., ’07. 
Osborn, Prof. H., Ohio State University, Columbus, 0. Dec., ’06. 
Schwarz, E. A., U. S. Nat. Museum, Washington, D. C. Aug., ’07. 
Skinner, Dr. Henry, Academy, Nat. Sci., Philadelphia, Pa. Dec., ’06. 
Smith, Dr. J. B,, Rutgers College, New BnmswHck, Nb J. Dec., ’06. 
Webster, F. M., Bureau of Entomology, Washington, D. C. Dec., '06. 
Wheeler, Dr. W. M., Harvard University, Boston, Mass. Dec., ’06. 
WiLLiSTON, Prof. S. W., Univ. of Chicago, Chicago, 111. Dec., '08. 
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MEMBERS. 

i^oTT, Dr. James F., Washington UnivcrsiU', $t. Louis. Mo. Dec., '07. 
;i',oTT. W. S,, 111. State Lab. Nat. Hist., Urbana, 111. C. 
n.slie, C. N., Bureau of Entomology, Washington, D. C, June 'OS. 
asi.ie. George G., U. S, Ent. Lab,, Nashville, Term. Dec., '07. 
.,i:RUxn, G. A., 3()18 Lexington St., Chicago, 111. C. 

..kxander, C. P., Cornell University, Ithaca, N. Y. June, JO, 

\eK. E. A., Bureau of Entomology, Washington, D. C. C. 
gvKER, Arthur Chaden, Bureau of Entomology, Washington. D.C. 

Dec., Jl. 

iUker, Prof. C. F., Pomono College, Claremont, Cal. C. 

Banks, Chas. S., Chief Entom., Bureau of Sci., Manila, P. I. C. 
Banks, Nathan, U. S. Nat. Museum. Washington, D. C. Dec., 'OS. 
Barber, H. G., 12 Clay St., Roselle Park, N. J. C. 

Barber, H. S., U. S. Nat. Museum, Washington, D. C. C. 

Barber, Tiios, C., Audubon Park Exper. Sta., New Orleans, La. 
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Dickerson, E. L., .5 Broad St., Newark, N. J. C. 
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Jexxinxs, H. R., Parkville, Mo. Dec., '10. 

Jensen, Jesse 0.. Eagle Bend, Minn. Dec., ’08. 

JoBRTNS-PoMERov, A. W.. Nat. Hist. Bldg., Urbana, 111. Dec., 'll. 
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,,iijXG, H, P., on Palmetto St., Mobile. Ala. June, 'OS, 

;.,nvE, Edward G., 80 E. ooth St., New York, N. Y. C. 
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Rumsey, W. E., Univ. of AVest Virginia, Morgantown, AV. A^a. C. 
Ruth A\' A 522 MeCormick Bldg., Chicago, 111. Dec., 'll. 
Rutherford, Andrew, Maryburgh Cottage, Blairadam, Scotland. 

Tump I 


SWRO, V. I., State Agr. College, Corvallis, Ore. June, tjy 

S.^KBOKX, CH.ts. E., Oklahoma Agr. College, Stillwater, Okla. A 
Sanders, G. E., Central Experimental Farms, Ottawa, Can. Dec., 0/. 

SvNDF.RS, T. G., Univ. of \^/ isconsin, Madison, Wis. C. t.. .* r 
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